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ABSTRACT

" "The major objective of Project 3.27 was to determine the effects

of an atomic explosion on field medical installations, equipment, and

personnel as normally deployed in combat in support of the combined
arms and services and to determine the degree of protection which is
afforded by placing such installations in dug-in positions.

The procedures employed in meeting the objectives of the test
encompeacsed the establishment ol two types of composite field medical
instellations at varying distances from ground zero in both a standard
aboveground position and in a dug-in position constructed in accordance
with current Corps of Engineers doctrine.

Unit A, a composite battalion aid stgtion and regimental collect-

station was established in the standafd squad tent wuthorized by
T/OLE 8-7. This unit was erected at 4,163 ft and 9,000 ft from actual
ground zero and contained all repregsfitative items of equipment
suthorized for those units,

Unit B, a composite divisjon clearing station, mobile army
surgical hospital, and evacuafion hospital, was established at
4,163 ft, 9,000 rt;/E;g/;s;boo ft from actual ground zero, It was

erected in the stand hospital sectional tent currently authorized
for those units and-tontained all of the representative itenms of
equipment normally found in those installations. Unit B was divided
ate tents corresponding to a surgical tent; X-ray,
» maxillofacial, and ear, nose, and throat tent; a
and laboratory tent; and a ward tent,
th Unit A and Unit B were established functionally and scme of
thy aquipment was operational at the time of the blast,

Results of the test were highly satisfactory and demonstrated
casualty production and damage severe at the most forward site,
moderate at the intermediate site, and mild-to-slight at the rearmost

site.
A comparative analysis at each site indicates that 30 M
-oout greater protection for personnel and approximately 20 efo

greater protection for equipment is afforded by having these instal-
lations dug in. \

Utilising pment presently authorized to medical units in
current Tables of anisstiza :nd Equipment, field medical installa-
tions above ground shbjected to ovarproa::ias and thermal energies in
excess of approximately 3 psi and 9 cal/em® will be damaged to an
extent whi uillfproc e the performance of their mission for
varying periods of time v
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Field medical installations in dug=-in positions subjected to
overpressures greater than 3 psi but less than 7 psi, and less than
thermal erergies of 15 cal/cmﬁ, may be considered as being capable of
fulfilling 10 to 90 per cent of their mission, depending upon the
alertness and ability of the surviving field unit personnel to success=-
fully combat the primary and secondsry fires following the attack and
the distance the unit was located from ground zero.

Fires in any installation subjected to the effects of an atomic
tombing will present a primary hazard. The hazard of fire will be
greatly reduced if units will police the area of readily combustible
material and store in protected shelters that combustible material
which must be maintained close ty.
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This report is one of the reports presenting the results of the 78
L,_ projects participating in the Military Effects Tests Program of Opera-
tion UPSHOT~-KNOTHOLE, which included 11 test detonations. For readers
interested in other pertinent test information, reference is made to
3 WI-782, Summary Report of the Technical Director, Military Effects
Program. This summary report includes the following information of
possible general interest.

a., An over-all description of each detonation, including yield,
height of burst, ground zero location, time of detonatien,
ambient atmospheric conditions at detonation, etc., for the 11
shots.

y ' b. Compilation and correlation of all project results on the
| -basic measurements of blast and shock, thermal radiation, and
1 nuclear radiation.

c. Canpilation and correlation of the various project results on
weapons effects, ‘

d. A summary of each project, including objectives and results,

_ S e. A complete listing of all reports covering the Military
/" Effects Tests Progranm.

FREFACE

The data presented in this report, it is believed, will provide a
basis for planning and executing the provisions of medical service
within the combat sone under conditions of atomic warfare. ‘7ugather
wvith target analyses of friendly arsas, these data will enable the
selection of locations and conditions of establishment ~ . medical
units within the combat zone in relation to such predetermined target
areas as will permit the medical service to accomplish its mission and
at the same time minimize the effects of a mass destruction weapon upon
medical units within such areas. With this information—~together with
information as to ground sero, yield of weapon utilized, height of

\ burst, terrain, climatic conditions, and other data available immediate-
ly or determinable within relatively short periods of time-~-reasonable
estimates can be made as to the capability of medical units within
target areas to carry out their mission in coanectioca with area damsge

B coatrol and in support of the currsat military effort.
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1.86WiringDiagram,X—rayTent............o.oo 70
1,87 - Wiring Diagram, Phermacy and Laboratory Tent + « ¢ ¢ ¢ ¢ o 71
1.88WiringDiagram,WardTent................o 7=
1.-89ViringDiagram,UnitAo..-.......oc-o.._. ]
1.90 SquadTentforUnitA,SChematic............. 73
1. Hospit&l Sectional Tent, Unit B, Schematic ¢ ¢« o o ¢ ¢ o o %
2.1 thit B’ A, Scattaring of Materiel (Site 1) e o o a8 s 0 m
2.2 Unit B, B, Scattering of Materiel (Site 1) « ¢« ¢ e e e ¢ o« T8
2.3 Scattering of Materiel, A, (Sitc 2). 2 6 % o 06 0 0 0 & o o 81
2., Scattering of Materiel, B, (Sit8 2)c « s ¢ o ¢ ¢ s 0o s o ¢ &2
2.5 Below-ground and Aboveground instellations (Site 3)e o o o 84
2,5 Broken Tentpole Thrust into Cot, B, (Site 3) o « o ¢ o o o 84
2,7 Unit A, A, Scattering of Materiel away frem

Groundzero(Sitel)................... 87
2,8 Unit A, A, Scattering of Materiel toward

GerZQO(SitOl)oooooooooo-oooooooo 87
2,9 Unit A, A, Splint Set Burmed, 50% Servisesble,

c‘ugm,(s:.ul)ooooooooooo.o.cvoooo “
2,10 Unit A, A, Blanket Set Burned, 0% Servireable (Site 1) . . 88
2,11 Unit A, A, Dispensary Sct, Backgrourd, Litter, Foreground,

IOOSSlrvicubh.categ 1(31“1).ooonoooo.o g

90
an
b
”
93
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i

2,18
2.19

2.2

2,21

2,22

2.23
2.2,
2,25
2,26
2,27
2,28
2,29
2,30

2,31

2,33
2.34
2.35

. 236

2,37
2,38
2.9

!(Init B, &, Scattering of Materiel toward Ground Zero
31“1..l................l....
Surgery, A, Lemp, Opersting, Showing Results of Firs,
10% Serviceable, Category 4 (Unit B, Site 1)e o o o o
Surgery, A, Left, 2 Instrument Tables 90% and 95%
Serviceable, Category 1, Right, 2 Cperating Lamps

10% and 10%, Category 4, Background, Operating

> Table 50% Category 2 (Unit B, Site 1)s o o o o o ¢ o o &

Surgery, A, Aluminum Chest Zxposed to Fire
(Unit By Site 1) o v ¢ o o ¢ o e o s o 20 0006000
Surgery, A, Contents of Chest Undamaged, Distortion
of Metal Chest (UnitB, Sitel)o o 6 o 06 8 0 ¢ 8 0 0 o @
X-ray, A, toward Ground Zero, - Small Degree of
Scattering (UnitB, Sitel)o ¢ ¢ 0 8 0 0 0 4 6 06 0 o e 2
I-ray, A, Portable X-ray, 90% Serviceable, Category 1l
(UnitB’siul)...........O.C......
X-ray, A, Cassetie Changer, 80% Serviceable, Category
1 (mt B, Sj.te l) [ ] [ ] * L] L[] L] L] [ ] L d ® & o L] * [ ] L] L] [ L]
X-ray, 4, Control Panel, 100 ma. X-ray, 75% Serviceable,
C&‘begoryZ(UnitB,Si'bel)..............o
X-ray, A, Trensformer, 100% Serviceable, Category 1
(UnitB’Sitel)........Q...........
X-ray, A, X-ray, 100 ma., 95% Serviceable, Category 1
(mitB,Siml ® & & ¢ & » & ¢ 0o 2 5 6 & ¢ O & O 0 o 0
X-ray, A, Water Conditioner, 97% Serviceable, Category 1
(mitB,Siul).....l..’..‘.l......
Y-ray, A, Loading and Dryirz Bin, Left Background, 95%
Serviceable, Category 1, Developing Tank, Left Fore-
ground, 90% Serviceable, Category 1 (Unit B, Site 1) . .
Clinics, A, Dental Chair, 85% Serviceable, Category 1,
Dental Engine, Left 55% Serviceable, Category 1 (Unit B,
siul..O......l......'l."..‘.
Clinics, A, Specialist Chair, 70% Servic-sble, Category
2, Poreground, Instrument Table, Backgro ..d, 100%
Serviceable, Category 1 (Unit B, Site 1) o o ¢ ¢ o o o o
Clinies, A, Chair, Specialist, 65% Serviceable, Category
2(0‘1‘3,81“1ooooooooooooooooooo
Pharmacy and Laboratory, A, Scattering of Materiel
wﬁ'uﬁrotdeoro (Uﬂt3,31u1 e 6 0 8 0 00 0 0
Pharmacy and Lsboratory, A, Scattering of Materiel
toward Ground Zero (UnitB, 81“1)0 N EEEEEEE)
Pharmacy and Labaratary, A, Contents of Depot Packaged
lﬁ"W(MtB,Siul)onoooooooooo
Pharmacy and Laboratory, A, Destruction of lLoosely
WM(mtB'Sitﬂl)oooooooocooooo
Pharmacy and Laboratory, A, Pusion of Glassware as
‘mﬂt“m‘mta,s‘x‘l)ooooo T EEERENEE
and Laboratory, A, Inocubator, Bacterial, X
Servioeable, Categary 4 (Tnit B, S1t8 1) ¢ ¢ ¢ ¢ o ¢ o o
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2.40

2.41
2,42
2,43
2,44

2,46
: 2.47
2.8
2,49
2,50
2.51
2,52
2,53
2.54
2,55

2,56
2,57

2,58

2.59
2.60
2.61

245

Pharmacy and Laboratory, A, Water Distillation
Apparatus, 15% and 20% Serviceable, Categories
la.nd3(UnitB,Si‘bel).o...'.......-»..
Pharmacy and Laboratory, A, Refrigerator, 10%
Serviceable, Category 4 (Unit B, Site 1) s o & ¢ 8 0 o
Pharmacy and Laboratory, A, Microsecope, 5% Serviceable,
Categoryl..(UnitB,Si’cels.... ® 6 6 ¢ o 0 ¢ 6 0 o @
Ward, A, Scattering of Materiel toward Ground Zero

'(UnitB’Sitel)...l....t..C..OOCOUC

Ward, A, Scattering of Materiel away from Ground Zero

. (Unit B’ site 1) [ e @ . o e o * ¢ & @ L] L L L L4 . o L] L]

Ward, A, Gatch Beds, Left 90% Serviceable, Right 80%
Serviceable, Categories 1 and 2 (Unit B, Site 1) « « o &
Ward, A, Metallic Bedpan and Basin,95% Serviceable,
Categoryl(Uni‘bB,Sitel)...... e o 0 ¢ o 0 0 o e
Ward, A, Wangensteen Suctions (3), 90%, 90%, and 90%
Serviceable, All category 1 (Unit B, Site 1) « « o « o o
Ward, A, Suction Apparatus, 40% Serviceable, Category
l(UnitB’Siul)O.QQ..............O
Ward, A, Infrared Lamp,50% Serviceable, Category 1

(Unit By Site 1) o o o o ¢ o ¢ s 0 0 ¢ s o 0 0 0 a0 oo
Surgery, B, General View Obliquely awsy from Ground Zero
(UnitB,Sitel)................c..-
Surgery, B, General View Obliquely toward Ground Zero
(UnitB,Sitel)oooooooo-c.oo-sooooc
Surgery, B, Orthopedic Table,0% Serviceable, Category

4 (Unit B, Site 1) v o o ¢ o s o 0 0 o 0 e 0o o o o o a0
Surgery, B, Operating Lamp, 10% Serviceable, Cetegory
L(UnitB,Sitel).o-..o.r...........
Surgery, B, Operating Table, Aluminum, Operating Lamp,
Right, 50% Serviceable, Respectively, Category 1 (Both)
(UnitB’sital)..........O.....'...
I-rq, B, General View ( nit B, Site l)o e o o o 0 0o 0 @
Clinics Section, B, General View (Unit B, Site 1)e o o &
I-ray Section, B, Loading and Drying Bin, 85%
Serviceable, Category 1, Developing Tank, 15%, Category
2, Water Conditioner, 0%, Category 4 (Unit B, Site 1). .
X-ray Seotion, B, Control Panel, 100 ma,, 90%
Serviceabls, Category 2, Transformer, 90% Serviceable,
Categary 2, and X-ray, 100 ma., 0% Serviceable, Categary
‘(mta,s’.t‘l)o.ooooooooooooooooo
I-ray Section, B, X-ray, 15 ma., 308 Serviceablo,
ClhgﬂZ(mtB,Sitel).......--......
X-ray Section, B, Control Unit, X-ray ma., 50%
Serviceable, Category 4 (Unit B, Site 1) © ¢ 0o 00 0 0 0
Cliniocs Seotion, B, Chair, Specialist, 807 Serviceable,
Category 1, Lamp, Floor, Coakley, 90% Serviceable,
C‘tegoryl(mtB,Sihl)............o..
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2.62

2,63

2,64
2.65
2,66
2.67
2.68
2.69

2,70
2.7

2,72
2.73

2.7%,
2,75
2,76
2.7

2,78

2.79
2 .80
2,81

2.8
2,83

Clinics Section, B, Chair, Demtal, 65% Serviceable,
Category 1, Engine, Dental, 0% Serviceable, Category
4, Cheir, Specialist, Backsround, 65% Serviceable,
C&tegoryl (UnitB, Sitel) ® ¢ 0 o 0 0 s 006 0 0 6 s 0
Clinies Section, B, Table, Crerating, 80% Serviceable,
Categoryl(UnitB,Si‘bel) ® @ 0 0 0 ¢ 4 0 0 0 0 6 0 o
Pharmacy and Laboratory, B, General View toward
Pharmacy Section (Unit B, Site 1) ® 06 6 0 0 0 0 0 0 0 o
Pharmacy and Laboratory, B, General View toward
Iaborﬂtory Section (Unit B, Site l) ® o 0 6 06 0 ¢ 5 0 @
Pharmacy and Laboratory, B, R2efrigerator, 10%
Serviceability, Catezory 4 (Tnit B, Site 1) o o o o o «
Pharmacy and Laboratory, B, Water Distillation
Apparatus, 30% Serviceable, Category 1 (Unit B, Site 1)
Fharmacy and Laboratory, B, 3lood Storage Case, 0%
Serviceable, Category 4 (Unit B, Site 1)e o o o o o o o
Pharmacy and Laboratory, Incubator, 10% Serviceable ’
CategoryL(UnitB,Sitel)..............
Ward, B, General View (Unit B, S1t€ 1)e o« o o o o o o o
Ward, B, Gatch Beds, 90% and 85% Serviceable, Category
Z(UnitB,Sitel)...................
Ward, B, Metallic Items Unde=sged (Unit B, Site 1). . .
Ward, B, Gatch Beds, Category 2, Wangensteen Suction,

Background, 75% Serviceable, Category 2 (Unit B, Site 1).

Surgery, A, General View Obliquely toward Ground Zero
(UnitB’Sitez)..OOOO..O.QQ...O.C.O
Surgery, A, General View Obliquely avay from Ground
Zero(Uni‘hB,SiteZ).................
Surgery, A, Opereting Table, Aluminum, 40% Serviceable,
Category3(UnitB,Site2) ® 6 0 0 0 00 o4 00 0 0
Surgery, A, Instrument Stand, Foreground, 88%
Serviceable, Category 1, Tatle, Operating, Steel, Back-
ground, 90% Serviceable, Ca‘sgory 1 (Unit B, Site 2).
Surgery, A, Table, Instrument (2{,' Center, 95%
Serviceable, Category 1, Larp, Operating, 75%
Servicea.ble, Gategory 2 (Unit B, Site 2)e ¢ o ¢ ¢ 0 o »
X-ray, A, General View Oblijuely away from Ground Zero
(UnitB’sihz).Ct0.0........‘....'
X-ray, A, General View Obliquely toward Ground Zero
(Unit B, SIt€ 2)e o o o ¢ o ¢ « e o s 0 0 000000
X-ray, A, Control Unit 100 ra.., Foreground, 80%
Serviceable, Category 1, Loaiing Bin and Dryer, Back-
ground, 70% Serviceable, Category 1 (Unit B, Site 2), .
X-ray, A, Porteble 15 ma. X-ray, Background, 90%
mc’lble, Category l (Unit B, Site 2). e 0o 0 0 0 0 o
X-ray, A, Cassette Changer, Left Foreground, 90%
swoﬁ.’blﬂ, Category 1 (Unit B, Site 2). ® 0 0 0000
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2,8, X-ray, A, 100 ma, X-ray Table, Foreground, 50%
Serviceable, Category 3, 15 mae X-ray Tube, Back-
ground, 50% Servicesble, Category 3 (Unit B, Site 2) .

2,85 Clinica Secticn, A, Table, Cporating, Stesl, 35%
Serviceable, Category 1 (Unit B, Sit€ 2) ¢ o ¢ o o o o o

2,86 Clinies Section, Chair, Dentsl, 60% Servicesble,

. Categoryl(UnitB,SitGZ)..........o....

2.87 Clinics Section, Chair, Specialist, 40% Serviceable,
C&tegoryl.(UnitB,SitGZ)......... e e e 0 0 @

2,88 FPharmacy and Laboratory, A, General View Obliquely
awey from Ground Zero (Unit B, Sit6 2) o ¢ o o ¢ ¢ ¢ « o

2,89 Pharmacy and Laboratory, Gerersl View (bliquely '
toward Ground Zero (UnitB, SitQZ)o e ¢ o 06 0 06 0 0 0 o

2,90 Pharmacy and Laboratery, 4, Items Packed Loossaly,
Damaged(UnitB,Si'be:Z}.....q..........

2,91 Pharmacy and Laberatory, A, Contents of Boxss, Left
ofCenter, Und.am.aged (UnitB, Site 2). o ¢ 0 0 ¢ 0 0 0 0

2,92 Pharmacy end Laboratory, A, Water Distillation

' Apparatus, 60% Serviceable, Category 1 (Unit B, Site 2),

2,93 Pharmacy and Laboratery, A, Incubator, 75% Serviceable,
cabegcu'y‘B(UnitB,Sitez.......o.......

2,9, Pharmacy and Laboratery, A, Mieroscope, 65% Serviceable,

Ga.tegoryB(UnitB,SiteZ...............

2,95 Pharmacy and Laboratory, A, Refrigerator, 90%
Serviceable, Category 1 (Unit B, Site 2) o « o o « o
2,96 Fharmacy and Laboratory, A, Prescription Balance, 80%
, Serviceable, Category 3 (Unit B, Site 2) ¢ ¢ ¢ o o o o o
2,97 Ward, A, General View (bliquely toward Ground Zero
(UnitB,sitez).........'...D......
2,98 Ward, A, Genersl View Obliquely away from Ground Zero
(UnitB,Sitez)oooooooooooooooooooo
2,99 Ward, A, Fragile Items Showing Slight to No Demage
(UﬂitB,sj.tez)oooooooooooocooooooo
2,100 Ward, A, Nonfragile Items Showing No Demage
(Mts'sitez....0..‘.......0...
2,101 Surgery, B, Genmeral View fram North (Unit B, Site 2
2,102 Surgery, B, Gensral View from South (Unit B, Site 2
2,103 Surgery, B, Contents of Chest Undameged (Unit B, Site 2
2.104 Surgery, B, Operating Table, Steel, 100% Serviceable,
Ottogaryl(UnitB,Sito2)...............
2,105 Surgery, B, Opersting Table, Aluminum, 100% Servicesble,
Onuml(mitB,SitQZ)...............
2,106 Surgery, B, Instrument Tables with Instruments, 100%
Sorvionblo, Category 1 (Mt B, Site 2) s 6 06 090 0 00
‘2,107 Surgery, B, Table, Operating, Steel, 100% Serviceable,

o o

)

Category 1, Unsterile Supplies U ed (Unit B, Site 2).

2,108 X-ray, B, Jensral Viev Looking South (Unit B, Site 2). .
2,109 X-rsy, B, Genersl View Locking North (Unit B, Site 2). .
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2,110 X-ray, B, General View of X-ray Section after Removal
of‘rentage(UnitB,Site2).............
2,111 X-ray, B, Trauwsformer, 100 ma., 100% Serviceable,
Gabegdryl(UnitB.SitaZ) o~ 0 0 0 0 00 000 00
2,112 X-ray, B, 15 ma. Portable X-ray, 100% Serviceabls,
Categaryl(UnitB,Site2)...... ¢ o 0 0 s 0 0
2,113 X-ray, B, Cassette Changer, 90% Serviceable, Calagory
I(UnitB,Sitez)........o.........
2,11, X-ray, B, Darkrooam Tent, 75% Serviceatle, Category 2,
15 mae X-ray, Right, 100% Serviceable, Category 1
'(UnitB,Sitez)..oo.:.n.oo........
2,115 Clinics Section, B, Chair, Specialist, 95% Serviceable

Category 1 (Init B, Site 2) e o ® 6 0 6 e a s 0 00 00
2,116 Clinies, B, Chair, Specialist, 99% Serviceaple, Category
1 (Unit B’ Si-w 2 o & 0 ¢ & 0o 9 o ¢ o .. 2 & O ¢ o & o ¢ o

2,117 Pharmacy and Laboratory, B, General View Looking South
(UnitB,Sftﬁz)ooooonoooooco-ooooo.
2,118 Pharmacy and Laboratory, B, General View Looking Narth
' (UnitBQSj-tez)ooooooocoooooo.ocoo
2,119 Pharmacy and Laboratory, B, Bottled Items frem Over-
- turned Table Showing Varying Degrees of Damage
: (UnitB,Sitez)oooooooooooo0000000
2,120 Pharmacy and Laboratary, B, Bottled Items, Position
Unchanged, No Demage (Unit B, Site 2) e s 06000 00
2,12). Pharmacy and Laboratory, B, Incubator, 100% Service-
able, Category 1 (UnitB,SiteZ) ® 000 060 00 00
2,122 Pharmacy and Laboratory, B, Microscope, 90% Service-
able, Gntegoryl(UnitB,SiteZ) ©e 0o e 00 00 ¢ 0 o0
2,123 Pharmacy and Laboratory, B, Refrigerator, 90% Service-
able, Category 1 (Unit B, Site 2) ¢ « o o ¢ o o ¢ o o
2,124 Werd, B, General View Looking South (Unit B, Site 2).
2,125 Ward, B, General View Looking North (Unit B, Site 2),
2,126 Ward, B, Displacement of Cot (Unit B, Site 2) , « o &
2,127 Surgery, A, Genersl View of Side toward Growmd Zero
(Unit B, Sit8 3)e ¢ o ¢ e e ¢ 00 00 s v o oooooe
2,128 Surgery, A, General View Looking Scuth on Ground Zero
sid.(m'bnps’-t‘3)oooooooooooooooo
2,129 Surgery, A, Overturning or Tables on Ground Zero Side
(Tnit B, Sit8 3)e o ¢ 0 e s s e 6 ¢ 06 0 0 00 0000
2,130 Swrgery, A, Displacement of Items from Overturning
Tables on Ground Zero Side (Unit B, Site 3) « ¢ o o o
2,131 Surgery, A, General View after Removal of Tentage

L

(mtn.siua).O....O........OQ...

2,132 Surgery, A, after Removal of Tentage (Unit B, Site 3
2,133 Surgery, A, after Removal of Tentage t B, Site 3
2,13, X-rsy Tent, A, General View of Clinics Section
(UnitB,SitoB).......o...........
2,135 XI-ray Tent, A, Overturning of Equipment within Cliniow
Sootion(ﬂnitb,SitaS)...............
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152
152
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153

154
154
155
155
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157
157
158
159
159
160
160
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2,136 X-ray, A, 15 ma, and Portable X-ray, 100% Serviceable,
caugml(mtB,SitGB)ooooooooooooooo 163
2,137 X-ray, 4, 100 ma, X-ray, 100% Serviceable, Category 1
(UnitB’Silte3)..................0..1&
2,138 X-ray, A, Darkroom Tent, 90% Serviceabls, Category 2
mnitB.SitOB)o.ooooooooooooooo.ooo 164
2,139 X-ray, A, ENT, Specialist Chair, 100% Serviceable, -
Ga‘begaryl(UnitB,SitQB)..........o...o 165
2,140 X-ray, A, Dental Chair, 100% Serviceable, Categery 1
(Unit B, Site 3)e o ¢ o e 00 e s 000 s 000 aosaeee 165
2,141 X-ray, A, Chair, Specialist, left 95% Serviceable,
Category 1, Table, Operating, Steel, Center, 100%
Serv:lceabla, Categoryl (Unit B, Site 3)0 EEEEEEES 166
. 2,142 Pharmacy and Laboratoery, A, General View, Pharmacy
Seotion(UnitB,Site3$................. 167
2,143 Pharmacy and Laboratory, A, General View, Labara
] Section, Tentage Partially Removed (Unit B, Site 3) o o o 167
. 2,144 Pharmacy and Laboratory, A, Colorinmeter, 90% ’
Serviceuble, Category 1 (Unit B, S1t6 3)e o o o o o o o o 168
2,145 Pharmacy and Iaboratory, A, Incubator, 95% Serviceabls,
" Category 1 (Unit B, S18€ 3) & v v v o v v o v o v v e .. 168
2,146 Pharmacy and laboratory, A, Water Distillation Apparatus,
, 85% and 90% Serviceablse, Category 1 (Unit B, Site 3). . . 169
2,147 Pharmacy and Laboratory, A, Refrigerator, 90%
Serviceable, Category 1 (Unit B, Site 3)e o « ¢ « o o o « 169
2,148 Pharmacy and ILaboratory, A, Boitled Items, Pharrmacy
Section Undamaged (Unit B, Site 3)e o ¢ ¢ o 0 ¢ ¢ ¢ 0 o ¢« 170
2,149 Ward, A, General View from Ground Zero Side
(it B, Site 3)e ¢ e o o s 6 s s oo s e 0o ooseese 170
2.150 Ward, A, General View South on Growmd Zero Side
(mita’sibe3).....'..'..........0. ln
2,151 Ward, A, General View Looking North after Removal of
Tenuge(UnitB,sitGB)................. 1%
2,152 Werd, A, Gatch Beds Undameged (Unit B, Site 3)e ¢ o o o o 172
2,153 Ward, A, Ward Linen Supplies, No Damage (Unit B, Site 3). 173
2,15, Unit B, B, General View Looking South (Site 3)e o o ¢ o« o 174
2,155 Surgery, B, Center, Tentpole Broken, Electrical
Equipnent Operating (Unit B, Site 350 @ 00 00 000 00 17‘
2,156 Surgery, B, Operating Light Overturned but Functioning,
Sagging Tent Side Wall (Unit B, Site 3) ¢ ¢ ¢ ¢ c 6 0 o o 175
2,157 Surgery, B, Instruments on Ground Result of Overturned
Tables, Sagging Tent Side Wall (Unit B, Site 3) ¢ ¢ o ¢ « 175
i 2,158 Surgery, B, Instrument Tables away from Ground Zero,
H snshtMaplmment(UnitB,Si.teB)........... 176
2,159 Surgery, B, after Removal of Tentage (Unit B, Site 3) . « 176
2,160 X-ray, B, Sagging of Tentage on Side toward Cround Zero
(Mta,siua)‘...............Q‘... lw
2,161 X-ray, B, Overturning of ENT Table, Minimal Darage
( mt"si“’)ooooooooooooooooooooo 178

18
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. 24180 X-ray, Aboveground Tentage, Category 2 (Unit B, Site 2) .

2,162 X-ray, B, Eye And Maxillofacial Sections away from
v GrO\deero,NoDamage(UnitB,Site”...-....o
2,163 X-ray, B, Dental Prosthetics, No Demage (Unit B, Site 3).
2,164 X-ray, B, X-ray Section, No Damage (Onit B, Site 3) ¢ o &
2,165 X-ray, B, Transformer and Cassetts Changer, No Damsge
'(mta,sitaB)l.00000.000.00000.000
2,166 X~ray, B, 15 ma, X-ray, No Damage (Unit B, Site 3)e o o o
2,167 Pharnacy and Laboratory, B, General View of Laberatory
Section, Slight Danage (Unit B, S1te 3) ¢ e e s 0 ¢ 0 o o
2,168 Pharmaoy and Laboratory, B, Pharmacy Section, No
Damaga(UnitB‘,SiteB ® ¢ 0 00 06 ¢ 0 0 0 0o e o
2,169 Pharmacy and Laboratery, B, Laboratery Section, Slisht
DM(mtB,Sits3 I R R N R R A A I I I W)
2,170 Pharmacy and Laberatory, B, Gensral View Looking Nerth
after Removal, of Tentage (Unit B, Site 3) e 5 00 00 00
2,171 Pharmacy and Laboratory, B, Pharmsey Section, No
Damge(UnitB,SiteB e 5 0 0 0000 0000 00
2,172 Pharmacy and Laboratery, B, nefrigerator, No Danage
(mtB,SitOB)oooco.oooooooooooo
2,173 Vard, B, Sagglng of Tentage on Ground Zero Side
(mtB,SitO ® @ @ & ¢ & 5 & 0 & 0 & O ¢ s 8 & 0 s 0 o
sihB).‘................QC...
2,175 Ward, B, General View Looking North after Removal
of Tentage (UﬂitB,SitO3)o.ooooooo'oaa
2,176 Ward, B, General View looking South after Removal
'ofTen‘baga(UnitB,SiteB)............
2,177 Unit B, A, Remnants of Canvas from Temtage (Site 1)
2,178 Unit B, A, Remnants of Canvas from Tentage (Site 1)
2,179 Unit B, B, Remmants of Tentage (Site 1) o ¢ o o o o

'

[ 3
[ 7

2,181 Ward, A, Tear in Tentage, Category 2 (Unit B, Site 3) . &
2,182 Surgery, A, Tear in Tentage, Category 2 (Unit B, Site 3).
2,183 Site 1, Generator, 1003 Serviceabls, Category leeceooe
2,18, Site 1, Remnants of Main Wiring Cirouit from Generator. .
2.185811’01’ B, Open Circuit Breaksrs. « ¢ o s s 0 ¢ ¢ ¢ 0 ¢ o
2,186 Site 1, Sandbagging Showing RBffects of Fire, Impairing

Rotaining Characteristios « « « ¢ ¢ ¢ ¢ s ¢ ¢ ¢ 06 ¢ ¢ 0 o
2,187 8ite 1, Stake and Chioken Wire and Burlap Showing

Effects of Fire and Breakage of Wooden Stake,

hghtl.iningcharmmiauea.........o.

2,188 Site 1, Stake Intast but Retaining Wire Torn Loose
LromStakoe ¢ ¢ o s 00000000000 c 0000 e

19
CONFIDENTIAL - RESTRICTED DATA

178
179
179

180
180

8

EEEEE B




2,1

2.3
2.4
2.5
2.6
2.7

B.2
B3
Bub
B.5
BJ6
B.7
B.8
B9
B.J10

JABIES

Base Data on Blast, Thermal and Gauma Radiation « « «
Tentage Evaluation, Site 1, 4,163 ft, Above Ground.
Tentege Evaluation, Site 1, 4,163 ft, Below Grounds .
Tentage Evaluation, Site 2, 9,000 £t, Above Ground. .

. Tentage Evaluation, Site 2, 9,000 ft, Below Ground. «

Tentage Evaluation, Site 3, 15,000 ft, Above Ground .
Tentage Evaluation, Site 3, 15,000 £t, Below Ground .

]
L]
L]
L ]
[ 4
L
[ ]

Percentage of Serviceability of Each Item of Equipment

InSurgical Tente o o o« ¢ ¢ o ¢ 6 ¢ 6 ¢ 06 06 006 00 0

Percentage of Serviceability of Each Item of Equipment

hX-rayandClinicsTent.....‘.........

Percentage of Serviceability of Each Item of Equipment

:l.nPharmacyandLaboratoryTent. @ ¢ 0o 2 o 0 0 0 0 0

Percentage of Serviceability of Each Item of Equipment

InWard Tente o ¢ ¢ ¢ ¢ ¢ ¢ ¢ 6 0 000606000000
Serviceability of Each Item of Equipment by Damage
Criteria in Sm‘gical Sectione ¢ ¢ ¢ ¢ ¢ ¢ 0 ¢ 0 ¢ o o
Serviceability of Each Item of Equipment by Dsamage
Gri‘beriainX-raySection...o.....'...-.
Serviceability of Each Item of Equipment by D (]
Criteria in Cliniecs Section . .E? oplf ' Y oa!fa% L)
Serviceability of Each Item of Equipment by Damage
GriteriainthacySection.............
Serviceability of Each Item of Equipment by Damage
criteriainhborntoryseotion............
Serviceability of Each Item of Equirment by Demage
Criteria in Ward Section, ¢ ¢ o 0o 0 ¢ ¢ ¢ ¢ ¢ ¢ ¢ o
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h : CEAPTER 1

OBJECTIVES AND EXPERIMENT DESIGN

1.1 GBJECTIVES

; The major objective of Project 3.27 was to determine the effects

{ of atomic explosions on field medical installations, therebdy providing

; deta: ' ]

1 1, Regarding the degree of protection which is afforded by
placing field medical installations in a standard dug-in position.

2. Regarding those items of equipment of the Army Madical
Service which are sensitive to the forces released by an atemic

) explosion.

"\ 3. For the determination of the hazards to both operating
personnel and patients resulting from blast, thermal, and nuclear
radiations.

4. Regarding the hazards to personnel and equipment resulting

* from fires occurring as a result of overloading of the electrical
circuits and combustion of flammable products utiliszed within such
installations, '

5. Regarding the effects on items of equipment of the other
technical services which are organic to medical units in the field.

1.2 IMENT DESIGN -

1.2,1 Backeround

Project 3.27 was initiated as a result of the necessity for
providing data vith regard to the effects of an atomic explosion on
‘ field medical installations, personnel, and equipment of the Army
1 ‘Medical Service., These dats are considered essential in planning for
:ho r:loldtnodicd service support of forces as deployed in the field }
ar combat,

1.2.2 Qenpersl

In providing data for the attaimment of the odjectives out-
1ined in pars 1.1 adove, two compoaite type units were placed at

a
CONFIDENTIAL

RESTRICTED DATA




=TT

varying distances from ground zero, 4,163 ft, 9,000 ft, and 15,000 ft,
in both a standard aboveground position and in a dug-in position (Figs.
1.1 to 1.6). Location and orientation of subject units were determined
in accordance with data available in curremt publications (TM 23-200).
In order that maximum thermal and blast effects would be sustained,
installations at all sites were oriented with the lonzitudinal axis

at 90 degrees to ground soro., The locations were selected in order to
incur slight to severe easunalties and damoge., Evaluations and estima-
tions of effects on materiel wore dstermined upon the basis of the
usability and repairability of equipment following a blast within a
theater of operations under conditions of war., Within the szone of
interior damage to major items of equipment in excess of 50 per cent
may not be economically repairable since the cost of repairs or resto-
ration of equipment exceeds the initial cost of the item; in a theater
of operations, however, where sources of procurement may be absent and
the time lag in £iliing requisitions for new equipment may be in excess
of six montbs, many items can be placed in an operational status even
though damage to such items is in excess of 50 per cent. Therefore,
the evaluation of equip-ent damage was conducted in such a manner as
to determine the uzability of all items of equipment within a theater
of operations," regardless of the degree of damage sustained.*

1.2.3 Badiation

Gaxma radiation vas measured in both abovegreund and below-
ground installeations by means of dosimeters and film badges., Data
from Project 6.8a additionally were utilized for general determinations,

1.2.4 Photography

Motion-picture photography of the cutside of the installations
vas made before, during, and after the blast. Photography during the
blast included two of the established tents at each site, one above
ground and one below ground, using Gun-sight Aiming Point (GSAP)
cameras operating at &, frames per second. Before-action still

*For the purpose of this report, damage l.as been subdivided into four
categories: Category 1, no damage or only such damage as to leave the
funotionability of the item unimpaired; Category 2, dazaged, but
repairable within the unit in a minimal length of time and with
materials available in the unit; Category 3, damaged to such an
extent that repairs in a field depot would be required (such itens
could not be used within the unit); Category 4, damage sustained

to such degree that major repair or rebuild in a base shop would

be ired, This category, also, could not be used within the

unit (see para 2.3.1).

2
CONFIDENTIAL - RESTRICTED DATA

i




.photography was made in each tent to establish position relationship
of all major components within the tent, After-action stil® photog-
raphy in the same positions was made to determine the disru-tion of
these position relationships. Before- and after-action sti’l photog-
raphy wvas made of each individual functional setup within t.>» variocus
) tents to determine the disruption of 1 items of equipze:t and to
record the damage to each component. oject 3.27 personne’ all
participated in accomplishing the necessary photography.

1.2.5 (Graphic layouts

Graphic layouts were prepared for each tent with alZitioral
graphic layouts for each individual setup within the tent, These
graphics were utilized in the establishment of each installs%ion in
order that, within the purview of equipment availeble, all Installa-
tions would be as near alike as possible., After the blast tiese
graphics were utilized by checking partles for determinaticr of the
1 . extent of displacement and the degree of damage sustained by
unevaluated items under damage criteria (see para 2.3.1).

1,2,6 Eguiprent Checks

4 All functional elements were tested operationally zrior and

_ subsequent to the blast. Medical equipment maintenance eval:ation
teams checked each major item of equipment evaluated before and after
the blast in order to determine the degree and extent of daxz:ize

¢ incurred under damage criteria. Throughout all installaticas,

gasoline-operated equipment contained gasoline which, however, was

nct ignited during the test., Anesthesia setups utilizing et:er as

an anesthetic had opened cans of ether stoppered with corks,

1,2.7 Cagualty Production

Casualty production at each site was estimated thrcugh personal
observations after the blast and through motion-picture phctcgraphy
during the blast, Casualty incidence was considered to be a result of
burns from initial thermal radiation, of trauma from secondaiy missiles
as a result of blast, of burns resulting from secondary fires, and of
radiation injury resulting from muclear radiation.

1.2,8 Blast and Thermal Msasurezsnts

: Blast measurements and thermal radiation at the three
f\\ locations were detarmined by Programs 1 and 8 of the Military
: Effects Group. ,

23
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Fig. 1.1 Site 1, 4%, 4,163 £t from Ground Zero

f
- L el

Fig. 1.2 3ite 1, B"™, During Construction,
4,163 £¢ from Oround Zero

* &1 Avove ground
i ™ Belov ground
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Hg. 1.3 Site 2, ‘, 9,m £t from Ground Zero
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Pig. 1.4 84te 2, B, 9,000 £¢ from Oround Zero
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Fig. 1.5 Site 3, A, 15,000 £t from Ground Zero
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Fig. 1.6 Site 3, B, 15,000 £t from Oround Zero
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Unit A consisted of a composite battalion aid station and
regimental sollecting station erected in the currently authorized
squad tent for these units. This installation was located at

» 4,163 £t and 9,000 ft from actual ground zero in both an above-
ground and a dug-in position., Both installations were identical
in the arrangement of equipment contained therein., Underground
construction (Fig. 1.7) consisted of an excavation 34 £t 4 in. by
16 ft, and 4 £t 6 in, deep. This excavation was reinforced in
one-half its length with sandbags, and in the remaining half by a
2-in, by 4~in. stake, chicken wire, and burlap retaining wall.
The excavation was surrounded by a wall of sandbags 2 ft 6 in. by
2 £t 6 in,, including the inclined entrance into the tent. During

, the blast, two ceiling lights and the field operating lamp were

1 in operation, _

it

UNIT A
PERSPECTIVE, WITH PARTIAL

L CUT-AWAY TO SHOW SANC3AGS
y PEINFORCEMENT IN THE
EXCAVATION AND BURLAP &
CHICKEN-WIRE REVETMENT
@ IN THE REAR HALF. NOTE ALSO
\ N ABOVE-GROUND DETAIL
1y
|
{ : .
1\\ PMg. 1.7 Unit A Specifications
Fgure 1.8 depicts schematically the arrangement of equip-
s ment and Pigs. 1.9 to 1.16 shov actual arrangement of equipment

vithin Unit A,
14
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Fig. 1.11 Unit A, Oxygen and Splint Sets,

Operating Light, Resusoitator
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Fg. 1.12 Unit A, Casualty Evacuation Bag,
Slightly Wounded Sestion

e D L v R R o T

Pig. 1.13 Unit A, Casualty Evacuation Bag, Shook
. Pomition, Seriously Wounded Section
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Fg. .14 Unit A, Supply Section
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Fig. 1.15 Unit A, Records Section
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Mg. 1.16 Unit A, Treatment Seetion

1.2.10 Dnit B

Unit B consisted of a composite division clearing station,
mobile army surgical hospital, and evacuation hospital, This unit
vas erected in hospital sectional tents which are currently author-
ized for these units, There were four such hospital sectional tents
containing (1) a surgery; (2) an X-ray, dental, ear, nose, and throat,
eys and maxillofacial sections; (3) a pharmacy and laboratory; and
(4) a wvard, respectively, These installations were placed at 4,163 ft,
9,000 ft, and 15,000 £t from actual ground zero in both an aboveground
and in a dug-in position. The abovegrourd installations (Figs. 1.1,
1.3, 1.5) were arranged functionally, Below-ground installations
(Figs. 1.2, 1.4, 1.6) also vere arranged functionally so as to be
identical with aboveground units. Below-ground construction (Fig.
1.17) consisted of four excavations 18 ft by 52 ft with a depth of
6 ft, each surrcunded by an aboveground wall of sandbags to a height
of 1 £t and a width of 2 £t 6 in, The interior of the excavation was
supported in one-half its length by sandbagging and in the other half
by & retaining wall composed of 2-in, by 4-in., stekes, chicken wire,
and burlap, Because of the markedly unstable condition of the groumd
at Site 3 (15,000 £t) sandbagging was used throughout the excavations
except in the surgical tent vhere the stake, chicken wire, and burlap
retaining wall vas employed. Instead of the usual 3-ft spread of the
stakes, these were placed only 2 ft apart and the burlep was reinforced
with tar paper, Inclines were placed at each end of the excavations
and included in the aboveground sandbagging.

3
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17 st

UNIT B
PERSPECTIVE VIEW OF EXCAVATION,
SHOWING ALTERNATE SANDBAG &
BURLAP-CHICKEN WIRE REVETMENT,
AS WELL AS ABOVE-GROUND SANDGAG

PLACEMENT.

(REVISED 1€ DEC.1952)

SIDE SECTION OF EVACUATION SHOWING NCLINES

Pg. 1.17 Unit B Specifications

1.2.10.1 Surgical Tent

M, Figure 1.18 depicts schematically the arrangement of the

- major items of equipment contained within the surgical tent. The
equirment vas arranged functiorally and consisted of surgical
arrangements for the conduct of neurosurgical, thoracic, abdominal
#1 and #2, gonitourinary, and orthopedic procedures. Additionally,
there were the supporting facilities necessary for operation, i.e.,
sterile and unsterile supplies, scrubbing facilities, sterilization
equipment, anesthesia equipment and utilities, and cleanup equip-
ment, Mgures 1.19 to 1.40 show photographically the individual
arrangement. of the equipment. Some of the equirment was operational
at the time of the blast., The functioning equipment consisted of
three ceiling lights, two suction apparatuses, the electrosurgical
unit, and six operating lights.
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Fig. 1.20 Surgery, Anesthesla Supplies to left,
Regerve G. U. Table to Right
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Fig. 1.21 Sargery, Anesthesia and Sterilizing Equipment
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Fig. 1.22 Sargery, Reuwrorurgery

M. 1.23 Sargery, Chest z:nd Nsurosurgery Reserve Tables,
left to Right, Anesthesia, Foreground
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Mg. 1.2, Surgery, Thorscic Surgery
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Fig. 1.26 Surgery, Abdeminal Surgery #1
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FMg. 1.27 Surgery, Abdominal Surgery, Reserve Tables
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Mg. 1.29 Surgery, 'Ot.her Surgical Instruments
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‘Mg, 1,32 Surgery, Genitourinary Sargery,
Cystoscopic Instruments
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Fig. 1.33 Surgery, Orthopedic Sargery
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Pig. 1.37 Sargery, Unsterile Supplies
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Pig. 1.33 Surgery, Utility and Cleazup Facilitles
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Mg. 1.39 Surgery, Anesthesis Setup and Suotion
. Apparatus, Foreground
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Mg. 1.40 Surgery, Electrosurgical Unit

1.2.10,2 X-ray Tent

The X-ray tent included elinic types of setup for eye,
dental treatment, dental prosthetic, maxillofacial, ard ear, nose,
and throat procedures, as well as the X-ray equipment, which
included a complete field darkroom, a 100 ma. X.ray with cassette
changer, a 15 ma. X-ray, and a portable X-ray with all necessary
equipment. All equipment was arranged functionally and was
operable prior to the blast, During the blast, howsver, only
certain equipment was in actual operation, i.e., tvo ceiling
lights, 100 ma. X-ray, 15 ma, X-ray, portable X-ray, one Coakley
lamp, two eye lamps, two : “air lamps, two i sdiographic film
1lluminators, and two darkroom safety lamps. Mgure 1.41 depicts
schematically the arrangement of the major items of equipment
vithin this tent. Pigures 1.42 to 1.58 indicate photographically
the items of equipment and their arrangement within the X-ray
tent.
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Fig. 1.,3 X-ray Section, 15 ma. and Portable
¥-ray Unit, Left to Right
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Mg. 1.44 X-ray Section, Control Panel, 100 ma, X-ray Urit
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Fig. 1.47 X-ray Section, Control Unit, 15 ma, Unit
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Fig. 1.48 X-ray Seotion, Bedicgraphio Film Iluminators
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Fig. 1.49 IX-ray Darkroom, Polaroid Film Processing Unit,
Water Conditioning, and Improvised Film Racks
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rig. 1.50 IX-rey Darkroom, FMilm Loading and Drying Bin
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Fg. 1.51 X-ray Darkroom, Film Processing Unit, Developirg
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Pig. 1.52 Clinios Section, Maxillofacial Treataent
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Pig. 1.53 Clinics Seotion, Ear, Noze, and Throat Treatment

e . M

———

Mg. 1.54 Clinics Seotion, Eye Treatment
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Fig. 1.58 Clinics Section, Scrub Facilities
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1.2,10,3 Pharmacy and Laboratory Tent

This tent included the pharmaceutical supplies and the
laboratory equipment and supplies necessary in the functioning of
the hospital., Figure 1.59 depicts schematically the physical
arrangements of major areas within this tent. Figures 1.€0 to
1.7 show photographically the internal arrangement of equipzent,
A1l equipment was tested for operability prior to the test and was
in operating condition.. During the blast, three ceiling lichts,
three microscopic illuminators, one colorimeter, and one centrifuge
were in actual operation, In both the pharmacy and the laboratory,
the only materials outside of contalners were those which wculd
normally be outside under actual operating conditions. The remain-
ing supplies were witkirn such containers as would normally bte
improvised in the field. In this case these consisted of tke
boxes in which these supplises had been shipped from the depot.

ANTIBIOTICS

$TOCK ANO SEROLOGY PACTERIOLOGY .

TasLE PARENTERAL SECTION AR SLPPLIES
SOLUTIONS

nEuATOLOOY
TERT TENTY 3CCT o
ProLE roLL

TENT TENT
roLt POLL
.

[REFRIGERATOR
{6 Curr)

PHARMACY SECTION LABORATORY SEGTION
t
woas TaeLe pLs worg] o’ Cnmiatay
l:::l dmrueats cn‘;ﬁ.u ';\“0: — MeTion atasenrs

Fig. 1.59 Pharmacy and laboratary Tent, Craphic
Iayout (Mot to Scale)
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Pig. 1.60 Pharmacy and laboratory, General Interior
towvard Ground Zero

Fig.1.61 Pharmacy and Laboratory, General Interior
avay from Ground Zsro

56
CONFIDENTIAL — RESTRICTED DATA




Pig. 1.62 Laboratory Section, Bacteriology
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Pig. 1.63 Llaboratory Sestion, Hematology
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Fig. 1.64 Laboratory Section, Serology
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Fig. 1.65 Laboratory Section, Chemistry
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Fig. 1.66 laboratory Section, Water Distillation Equip 2nt
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Mg. 1.67 laboratory Section, Whole Blood Storage
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PFig. 1.69 labdoratory Section, General Supplies
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Fig. 1,70 Pharmacy Ssction; General Supplies
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Fig. 1.71 Pharmacy Section, Work Table and Supplies
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Fig. 1.72 Pharmacy Section, Parenteral Solutions
and Antibiotics

Fig. 1.73 Pharmacy Section, Ointments
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Fig, 1.7, Pharmacy Section, Pills and Capsules

1.2,10.4 Ward Tent

The ward was erected to provide space for 18 patients and
contained all the equipment which might be found in an acute sur-
gical ward under normal operating conditionae, Figure 1.75 depicts
schematically the srrangement of the ward., Figures 1.76 to 1.32
shov photographically the actual arrangement.

1.2,11 Electrical Circuits

Electrical circults were established in all installations
to provide a source of power for the operation of electricel equip-
ment and lights. This consisted of a Corps of Engineers electrical
lighting equipment 15-kw set #5 for each installation, Circuits
wvere established with dual outlets for supplying the aboveground
and below-ground installations. There was no 1irect connection
between the cirecuits in thy *uo {natallations, Lines running from
the genurator, located centrally behind eac : site, were strung
petween the tents by means of a crossbar on each tentpole outside
of the tent. One main line supplied all the tents in each of the
aboveground and belov-ground installations. Lead-ins from the
main power lines entered each tent proximally at the junction of
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Fig. 1.79 Ward, Nurses' Desk, Telephone, and
Treatment Table
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Pig. 1,80 Ward, Diet Preparation
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the end section and zmidsection of the tent through the ovening pro-
vided for ths stovepi-e outlet, A tnermal-type {overlcad) circuit
breaker was plsced in the lead-in lines in each tent,. The main
lire wit-in eant t. * - -,:unq alon? Arnegh-rs on wach center
teuupo.: (Fug. T 3 - L s*=ung from the main tent
line to appropriate s: T poles to provide outlets for the various
elactrical items of eguipment (Figs. 1.35 to 1.39).

ABOVEGROUND
INSTALLATION

BELOW GROUND
INSTALLATION

CONNECTING WIRES
COVERED BY EARTH

INSULATOR-

|©

MAIN
LINE

L

Fig. 1,83 Generator Pit and Main and Secondary
Power Lines, Scheratic

1.2,12.1 Generator

The generator was a 15-kw 3-phase 110-volt AC type.
During the blast this generator was carrying about 100 amperes
vith the selected equipuent in each tent in operation. It was
in a dug-in position centrally located behind each site.
Figure 1.8, shows the generator in position at Site 1. The
positions of the generatora at the other two sites were identical.
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FMg. 1.8, Generator, Site 1

1.2,11,2 Surgery

The electrical circuits within the surgery were sufficlent
to provide a source of power for all electrically operated equipment
as woll as for the lights, Figure 1,85 is a diagram of the internal
circuits vithin this tent.

1,2.11.3 X-ray and Clinicg Tent

The interior circuits within the X-ray tent were sufficient
to operate all X-ray equipment as well as to provide those necessary
for the operation of the clinics. Because of tho excessive load in
operating the X.ray machines, thermal-type (overload) eircuit
breakers were placed in the circuits of both the 100 ma. and the
15 ma, X-ray machines as well as in the lead-in of the secondary of
the tent itself, Figure 1.86 depicts the wiring diagram for the
X.ray tent,
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Fig. 1.85 Wiring Diagram, Surgical Tent .
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1.2.,11.4 Pharma d Laboratory, W and Unit A

The circuits within thease tents were astablished in the
same manner as were those for the curgical and X-ray tents. Only

* one thermal-type (overload) circuit breaker was utilized in each of
; these tents, Figures 1,87, 1.88, and 1,89 graphically depict the
v wiring circults.
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’ PHARMACY SECTION LABORATORY SECTION
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Fig. 1,87 Wiring Diagram, Pharmacy and Laboratory Tent
1.2.12 Tentage
b Tentage utilized throughout all installations was the

standard Qquartermaster tentage authorized in current Tables of
Organization and Equipment and wa: srected in accordance with
current doctrine, None of the tentage utilized in the tent was

A new: but it had been recond?*ioned in quartermaster depots prior
to receipt at Nevada Proving Grounds,
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Fig. 1.88 Wiring Diagram, Ward Tent
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Fig. 1.89 Wiring Diagram, Unit A
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1.2.12,1 Unit A

Unit A wvas erected in Tent, Fire-Resistant, Squad, M-1942 0D,
This tent is fire resistant as well as mildew resistant. It is
16 ft wide, 32 £t 9 in. long, and 12 ft high at the ridgepole.
Above ground it was erected as shown in Fig. 1.90. Below ground
the side walls of the tent were staked down within the excavation.
The cave-line ropes were inserted beneath the aboveground sandbagging
and staked down in the standard manner.

Fig. 1.90 Squad Tent for Unit A, Schematic

1.2,22,2 Unit B

Unit B wvay erected in the Tent, Fire-, Mildew-Resiatant
Sectional Hospital Tent. Each tent consisted of two end sections,
three midssctions, and two vestitules. These components were
married by lacing as shown in Fig., 1.91, The dimensions were 18 ft
by 53 ft by 12 ft, Lepgth does not include vestibules. The tent
wvas provided with a non-fire-resistant white tent liner which lined
the tent from the eave-line to the peak. In erection, this taat
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1liner provided a dead space of approximately 12 inches between the
tent and the liner., Above ground the tent was erected as shown in
Fig, 1.91 and the plastic windows were incorporated therein, Below
ground the side walls were staked down inside the excavation in the
same manner as in Unit A, Eave-line ropes were inserted through
the aboveground sandbagging and were staked down in the same manner
a3 the below-ground Unit B, The vestibules were omitted from the
below-ground installation. For further information regarding the
standard tentage utilized, see Department of the Army FM 20-15.

MIDOLE, SECTIONS END SECTION

END SECTION

Fig. 1.91 Hospital Sectional Tent, Unit B, Schematic
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CHAPTER 2

RESULTS AND OBSERVATIONS

2.1 GENERAL

Results of the test indicate that the experiment design was
satisfactory to fulfill the objective as outlined in para 1.1l.
Damage occurring at Site 1, however, was in excess of that anticipated
based upon the preliminary criteria utilized., A contributing factor
may have been the target error, in which this site was 4,163 ft from
actual ground zero instead of the planned 5,000 ft. It is doubtful if
the difference of the pressure of 7.8 psi at 4,163 ft and the pressure
of 6,3 psi at 5,000 ft would explain the excess of the actual over the
anticipated damage at Site 1. This error was insignificant in
modifying the conditions at Site 2 and Site 3. Tsble 2,1 shows the
approximate overpressures, thermal radiation, and initisl gamra
radiation at the three sites.

It 1s felt that the over-all purpose of the experiment has been
fulfilled in that more positive information was gathered with which
to establish replacement factors for units, personnel, and/or
equipment,

TABLE 2,1 Base Data On Blast, Thermal, and Gamma Radiation

Location psi Thermal (cal/cm<) Gama (¥) ]

Site 1
4,163 £t 7.8 38 - 40 700 - 800

Site 2
9,000 £t 2.7 8-9 2-3

Site 3
15,000 f't 1-2 p3 1
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2.2 CASUALTY FRODUCTION
2.2,1 General

Under the conditions of the experiment, casualty production
was estimated through personal obse~vations after the blast and
through motion picture photography .uring the blast, as well as by
the effects of overpressures ard thermal and gamma radietion from
data available in TM 23-200, In these estimates, casuslties were
considered to be a result of burns from thermal radistion, trauma
resulting from secordary missiles as a result of the blast, burns
resulting from fires, and radiation injury resulting from the initial
gamma radiation, Because of the inherent difficulties in arriving at
specific conclusions with regard to casualty production under the
conditions of the test--in which neither personnal nor animals were
present--the estimates of casualties occurring at each site are
subject to wide variations and can be considered as only approxima-
tions of the incidences which would occur under actual operating
conditions in the field, Thermal radiation injury was estimated on
the basis that under average normal operating conditions approxi-
mately 25 per cent of assigned personnel would be ocutside and away
from any shielding ard would, therefore, be subjected to the total
therm: . radiation, It is assumed that all such personnel would be
¢lothed in standard uniforms, Casualties suffering trauma as a
result of secondary zissiles were estimated upon the basis of the
degree of displacement of small, sharp, rigid items of equipzent as
well as injuries which would result from displaced heavier equipment
such as X-ray machines, teantage, tentpoles, operating lamps, tables,
etc, Estimates of burns resulting from fires were based upon the
extent of such fires at each site. Radiation injury estimates ware
based upon the initial gamma radiation as measured by Project 6.8a
and the readings obtained on film badges placed in each installation.

63 £t from Actua] Ground Zero _ 7.8 psi,
. - 800 Initial Gamma

2,2.2

2.2.2,1 Thermal Radistion Injuries

It 1s estiunated that of the 25 per cent of personnel who
were outside or unprotected dy shielding, all would have suffered
first, second, and third degree burns from thermal radistion.
Clothing of such individuals would have been destroyed, which would
have resulted in more extensive burning of the body surfaces of
personnel so exposed. Although based primarily on thermal effects,
extensive burns would have occurred; it is believed that these
offects would be modified, since in many instances the blast wave
would have extinguished the flaming of clothing., Materials from
which standard uniforcs are fabricated, however, would bhave continued
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to smolder, thereby extending the areas of body surface which would
bhave been burned geriously ss 2 result of thermal radiation. Pers=onnel
who were shielded from thermal raiiation, either within the tentsge or
by having the tentege or other structure interposed between them and
the fireball, probably would not have suffered burns from thermal
energy. It is believed that little variation would have occurred
between aboveground and below-ground instsllations in respect to
thermal radiation in the production of casualties,

Traupatic Infuries

Traumatic injuries to all personnel, whether in the above-
grourd or in the below-ground installations, would have been extensive,
These injuries primarily would have consisted of perferating wounds,
lacerations, contusions, and fractures involving practically all
portions of the body. In the aboveground installations small, sharp,
rigid instruments had initial velocities from thc blast sufficient to
traverse distances as great as 250 ft frem their orfginal location
(Fig. 2.1). It may be safely assumed, it is believed, that this
initial velocity was sufficient to cause sovere lacerations in all
parts of the body and, in the case of cutting instruments, sufficlent

2.2,2,2
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Mg. 2.1 Unit B, A, Scattering of Materiel (Site 1)
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%0 result in penetrating wounds of the extremities as wsll as of the
body cavities, Although it 1s considered that peraonnel in the bslow-
ground installations would have suffered traumatic wounds to a lesser
extent from the small items of equipment, considerable injury would
have —esulted from tentpole breakasge with flying splinters, together
with sudden disruption of larger items of equipment (Fig. 2.2). Con-
ditions as found subssquent to the blast did not lend themselves to a
comparative analysis of the incidences of trauma in the below-ground
and abovegrourd ingtallatic::.

—

-
St
. - —

Pig. 2.2 Unit B, B, Scatterirg of }atariel (Site 1)

Pires vere widespread in both the aboveground and the below
ground locations., Burns resulting from these fires would have been
extensive and of such a degree as to cause death in a large percentage
of cases., Personnel in below-ground installations would have suffered
to a greater extent since the fires resulting in the below-ground
excavations, being in a confined area, burned much more intensely and
for a longer period of time, Patients and other persornel injured and
in shock, unable to extricate themselves from equipment and debris
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below ground, would undoubtedly have died from burns. In the above-
ground installations, fires were not so widespresd, unquestionably
becsuse of the widespread disruption of combustible material., It is
therefore considered that, on a comparative basis, fewer sericus
burns from secondary fires would have been encountered in the above-
ground installation,

2,2,2.4 Radiation Injuriss

Ali personnsl in both aboveground and below-ground instslla-
tions would bave incurred radiation injury to some extent, The initial
gammsa radiation, 700 to 800 r, was sufficient to produce radiatiorn
sickness in all exposed persornel within 2 to 4 hours, with an antic-
ipated mortality of 100 per cent (Table XXII, TM 23-200), Since only
one of the six film tadges from the aboveground installaticn was
recovered unburned, and on develorment could not be read, it must be
assumed that all personnsl would bave been subjscted to the initial
gamna radiation as determined by Project 6.8a. Radiation injuries in
the below-ground installations would have besn subject to wide varia-
tions, dependent upon the locatiocn of the irdividual concerred and
the amount of shielding which was provided by the interveaningz earth,
Bere, also, only one of the six film badges was recovered: it showed
& gamma flux of 165 r. With possible shielding and/or nonuniform
dosage, as well as the limited range of the typs of film badge
utilized (maximum garma dosage # 165 r), a determination of casualty
incidence in the below-ground installation based upon this ons £ilm
badge cannot definitely be made, From the data available, however,
it 1s assumed that all personnel would have suffered some degree of
radiation injury.

2,2,2,5 Summary, Site 1

In summary, it is believed that the casualty incidence from
all causes in medical installatione of the types tested, =ibjected to
the overpressure, thormal radiation, and garma radiation as shown in
Table 2.1, can safely be stated to have been * 98 per cent in both
the aboveground and below-ground installations, All persornel not
vithin the installations nor shielded (about 25 per cent) at the time
of the blast would bave suffered severs burns from thermal radiation,
Traumatic injuries would have ocourred in all parsonnel in the
immediate vicinity of either inatallation. These injuries would have
varied from slight to severe, depending upon the location of the
individual: those individuala in surgery, the X.ray, and the olinics
making up the group of tks more severely injured, with thoes in the
pharmacy, laboratory, and the wards being affected to a lezser extent,
Personnel ocutside of the installations would have suffered tramma to
varying degrees, dependent upon their location with relation to the
blast, the degree of their protection, and the units of the
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installation itself. Burng from fires would have occurred in all
personnel who were within the installation itself, sparing to a
cortain exteat those located outside, TL _s burns would have varied
from first o third degree, involving from less than one-third to
total body surface, again dependent upon the location of the indi-
vidual, As with trauma, the more severe turns would have occurred
in those personnel within the surgery, the X-ray, and the clinics
where fires burned more intensely as a result of the explosive and
flammable materials contained therein, This would have been uni-
versal in the aboveground installations, with wide variations in
degree in those below ground, It is estimated that in both instal.
lations, in almost all ingtances, each casualty would have suffered
from trauma, burns, and radiation 4injury. Casualty incidence wonld
have approachsd 100 per cent; and, frum a persocnnel aspect, both
installations would have required 100 per cent replacemont, and

both installations could have bsen considsred as incapable of per-
i forming any vortion of their mission.

2.2.3 S

e {t {ron Actual Grourd Zero 2,7 psi,
8 - 9¢ 2 Therca

2 =~ 3 r Initial Gamma

Trermal Radiation Injuries

2,2.3,1

Based upon the same criteria as for Site 1, i.e., 25 per

cent of perscansel outside and away from any ghielding, it is estimated
that burns from thermal radiation would have been minimal,

In most
cases these would have consisted of first to seccnd degree burns of
only those zkin surfaces which waere exposad to th2 thermal radiation.
Clothing would not have been ignited but only scorchad; therefore
burns from igrnited clothirg would have been nonexistent. Personnel
wvithin the tentage or who were shielded would have been unaffected
by the ther=al radiation. Location in either aboveground or telow-

ground installation would present no significant differences in
relation to thermal effects,

2,2,3.2 Traumatic Injuries

Traumatic injuries from secc lary missiles sustained by
personnel in the aboveground installation would have been confined
to those personnel wvho were within the tents or immediately adjacent
thereto (Fig. 2.3). Any personnel farther than 100 ft to the rear
of the installation away from ground ssro probably would have received
only miaor ccntusions, while those betwsen ground gero and the inatal-
R lation prodably would have been free of injury from these phc :omena.
Personnel vithin the tentage or immediately adjacent thereto would
bave suffered contusions, lacerations, penmetrating wounds, and
fractures,

It 1a estimated, however, that these injuries would have
been consideradly less extensive here than at Site 1 and, in most
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'Fig. 2.3 Scattering of Materiel, 4, (Site 2)

instances, would have been less incapacitating., 4s in Site 1, the
more extensive and serious wounds would have occurred in personnsl in
the surgical and X-ray tents, while thoss within the prarmacy, the
laboratory, and the wvard tents would have besn affected to a lesser
degree, This latter group in most cases would have suffered only
minor traumatic injuries, In the below-ground installation,

(rig. 2.4), trauma from secondary missiles is estimated to have been
minima), Lacerating and perforating wounds from sharp instruments
would practically have been nonexistent, since in most cases the
displacement of these items was a result of the overturning of tables,
vith individual ftems not havi::; applied sufficient force to have
thea become missiles capable or inflicting more than minor treumatic
wounds, The overturning of some heavy equipment and the breakage

and displacement of tentpoles, however, would have resulted in the
ocourrence of contusions and fractures of varying degrees, fiom
slight to incapacitating. Personnel outside of the installation,
vith the exception of those within only a few feet of a tent, would
not bave suffsred injury from these phenomena. It is estimated that
the incidence of traumatic injuries in the below-ground installation
would have been 50 to 75 per cent less than that in the aboveground.
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2,2,2,3 Burne Remltirg from %irss 3 '4

Burns occurring as a result of fire wi‘hin the installations
would have been minimal, since fire cccurred in only two of ths tents
of the aboveground installation and in none ol thoss balow ground. L
The aboveground X-ray and surgical tents bursed, Since this Iire A
occurred after a pericd of abcut 10 minutea follewing the initial - S
blast wvave (para 2,3.10.2), it is believed that most of ths persornel
within that tent either would have beon removed from ths tent or have
ocoms outside under their own powver. It is estimated, therefore, that
burns from fire wouli have besn minimal and of btui a minor natnre.

2.2o3~‘ M;atiog k Igzné‘

The initia) gamra rsdiation at Site 2 vas so minimal thst it
ecould be disiugarded as a source of casualty production irrespective
of the location of the individital at the tine nf the dlast.

2.2,3.5 Summacy, Site 2 r k
In summsry, it §o believed that casualty incidencs from all
canses in medical in=vallaticar of the type tested, zubjected to the

ssure, therual radiation, and gamza radiation aa shown in
Table 2.1, can be estimatad at between 10 to 25 psr cent gbove ground
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and from 5 to 10 per cent below ground, Burns from initial thermal
radiation would have been restricted to exposed tody surfaces and
would bave been of such a nature as not to have bcen incapacitating
for the performance of normal duties. Traumatic injuries, in general,
would have consisted of lacerations ani contusions with a2 small number
of penetreting and/or perforating wounds and fractures, The incidence
of trauma would have been two to three times greater in the above-
ground installation than in the below~-ground. It is believed that

in the aboveground installation the incidence of all types of trauma
would have exceeded that of the same types in the balow-ground, More-
over, it 13 estimated that in the below-ground installation contusions
would have bsen the predominating type of injury with the occurrence
of only a few lacerating, p.rforating,and/or penstrating wounds.

Burns resulting from sscondary causes would have occurred in only s
fow personnel in the aboveground installation ard would have been of
only first and second degree, while burns in personnal of the below-
ground installation would have been nonexistent. Radiation injury

can be disregarded as a source of casualty incidence, From a personnel
aspect, it 1s estimated that the aboveground installation would have
been 75 to 90 per cent capable of carrying out its mission, while the
below-ground installation would have shown 90 to 35 per cent
capability.

2,2, Site 000 ft from Actual Ground Zsro ).0 pai,
- 2 cal/cm? Thormal, 1 r Initial Gaz—a

2,2.,4,1 Thermal Radiation Injuries

As at the other two gites, injuries fron *“he thermal radia-
tion would have been restricted to personnel ocutsid. or away frea
'shielding and would have been confined to exposed body surfaces.
Burns would have been only first degree and not considersd a source
of casvalty production.

2,2,4.2 Traumatic Injuries

Traumstic injuries would have comprised the total of all
injuries ocourring at Site 3 (Fig. 2.5). As at the other two sites,
these would have been compoyad of lacerations and contusions with
only an occasional penetrating or perforatirz injury. The only
positive indication of & penetrating injury occurred in the below-
ground vard wbere one of the main tentpcles broke and the weight of
the upper segnent wvas throva into a cot: had the cot been occupied,
this probably would have resulted in a severe injury (Fig. 2.6).
Except 1p a few instances, all traumatic injuries are estimated to
‘ave besn uinor and monincapacitating. Fow traumatic injuries would
have occurred in the below.ground installation., The differential
protection afforded to personnel by the dug-in position at Site 3 is
considered to have teen s0 umall as to be insignificant,
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Mg. 2.5 Below—ground and Aboveground Installations (Site 3)

=

Pig. 2.6 Broken Tentpole Thrust into Cot, B, (Site 3)
8,
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2.2,4.3 Burns Resulting from Fires

Since no fires resulted in sither installation, burns from
fire would not have occurred,-

2.2.,4.4 Radiation Infuries

The initial gamma radiation was of such small intensity
that it was not considered a gourc. of casualty incidence.

2,2.4.5 Summary, Site 3

A1l casualties in both the abovezround and below-ground
installations would have been within the traumatic group. In most
instances they would have been minor and noaxincapacitating., Froma
viewpoint of personmnel, it is not considersd feasible to draw any
definite conclusions as to the degree cf protection afforded by the
dug-in positions at this distance from the blast, except that it is
believed the incidence would have been lower below ground. In both
installations it is estimated that casualty incidence would have
been below 5 per cent and that both installations would have been
95 to 100 per cent capable of accomplishinz their mission.

2,2,5 Resgldual Radigtion

As was anticipated, residual radiation was of such small
intensity at all sites that it could be disregarded as e hazard to
operating personnel, Fifty minutes after the blast, residual
radiation at all sites was less than 5 mr/hr.

2,3 EQUIPMENT
2,3.1 General

43 it was not considered feasible to carefully examine and
evaluate each item of equipment as to its ssrviceability within the
space of time permissible for such examination, key items of equip- .
ment were selected and check lists for their evaluation were prepared
prior to the test., Medical equipment maintsnance personnel, organized
as evaluation teams, evaluated the key itezs at the site both before
and after the blast, These evaluations were based upon the criteria
as to the degree of serviceabllity of each item within a theater of
operations, Since, under active comdat in theatsrs o operations with
long supply lines, the replacement of itexs of destroyed equipment is
very slovw, evaluations were based upon criteria as to the service-
abllity of equipment within the theater subject even to repairs which
within the United States would not be considered economical. This
system of evaluation set up four categories of serviceability:
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1. No damage, or only such damage as would leave the function-
ability of the item unimpaired.

2, Damaged, but repairable within the unit in a minimal
length of time and with materials available within the unit,

3. Damaged to such an extent that repairs in a field depot
would be required, (Such items could not be used within the unit.)

4. Damaged to such degree that major repair or rebuild in a
base shop would be required. (Such items could not be used within
the unit,)

A 1ist of the items selected for evaluation is included in
Appendix A, In genercl, selection was made of those items considered
to be most sensitive to damage, Therefore, conclusions reached as to
the degree of operability of any installation on the basis of the
serviceability of the s=pecific items evaluated would tend to be lower
than might be expected under actual conditions. For example, although
key items of X-ray might be unserviceable without major repairs and
would preclude the installation from adequately treating certain types
of cases, ths installation could still perform those procedures in
vhich the use of X-ray was not absolutely essential. As a result of
shortages in supply, insufficient mumbers of certain items were avail-
able to equip allsix installations identically. Their number, however,
was minimal, The total number of items evaluated at each site was:

Site ) Site 2 Site 3
Aboveground 137 130 128
Below-ground 134 128 130

All items not completely destroyed or declared as salvage at the Nevada
Provinz Grounds were further evaluatad at the St. Louis and Louisville
Medical Depots. Based upon the criteria as outlined above, depot eval-
uations closely correlated with those done in the field at the Nevada
Proving Grounds,

2.3.2 Unit A

2.3.2.1 Site 1, Above Ground

The tent for Unit A, above ground (para 2.3.9 for damage of
tentage) was completely destroyed. Material contained within this tent
was scattered to 120 £t away from ground zero (Fig. 2.7) and about
25 ft toward ground szero (Fig. 2.8). Splint sets and one blanket set
were destroyed by fire (Figs. 2.9 and 2.10), Of the evaluated items of
equisment within Unit A, the resuscitator could not be found and was
conasidered destroyed; the operating lamp was evaluated as being 85 ger
cent serviceable; the dispensary chest (Fig., 2,11) was intact and its
contents were undamaged; the typewriter was considered as being serv-
icenble after depot repairs. In general, from an equipment aspect,
Unit A above ground could be considered as being only ?3 per cent serv-
iceable based upon both uneveluated and evaluated items.
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Pig, 2.7 Unit A, A, Scattering of Materisl away
from Ground Zero (Site 1)

Fig. 2.8 Unit A, A, Scattering of Materiel
toward Ground Zero (Site 1)
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Fig. 2.9 Unit 4, A, Splint Sot Burned, 50% Serviceable,
Category 3 (Site 1) .
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Pig. 2.10 Unit A, A, Blanket Set Burned,
0% Serviceadle (Site 1)
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Fg. 2,11 Unit A, 4, Dispensary Set, Background, Litter,
Foreground, 100% Serviceable, Category 1 (Site 1)

20302-2 Site 1. BGIOV Cfroug

As in the aboveground installation, the tent was destroyed.
There was a general disruption of the equiprent, although only a fow
light items were blown out of the excavation (Fig. 2.12). Fires
within this installation were more widespread and all equipment showed
some evidence of fire damage. The resuscitator could not be found;
the operating lamp was 90 per cent serviceable in that only the male
plug wvas missing and there were small holes in the reflector; and the
typewriter was undamaged. Contents of the dispensary set were intact,
Equipmentwise, the unit could have been considered about 25 per cent
serviceable,

2.3.2,3 Site 2, Above Ground

At Site 2, above ground, the tent was blown down. There was
1little scattering of materiel and all equipment was either undamaged
or repairable with only minor repairs (Figs. 2.13 and 2,14). On the
basis of equipment, this unit could be considered 95 per cent service-
able, .

- 2,3.2.4 Site 2, Below Ground

Below ground, the tentage was blown down btut equipment wvas
disrupted only to a minor extent. All equipment was undamaged or
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Fig. 2,12 Unit A, General View, B, (Site 1)
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Mg. 2,13 Unit A, A, Scattering of Materiel
toward Ground Zero (Site 2)
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Fig. 2,14 Unit A, A, Scattering of Materiel
away from Ground Zero (Site 2)

damaged so slightly that it was still serviceable (Figs. 2,15 and
2,16), Equipmentwise, this unit was considered 100 per cent service-
able,

2,3.3. Unit B, 4,163 ft, Site 1, Above Ground

2.3.3.1 Surgical Tent

In the aboveground surgery, the tent was completely destroyed
and the equipment was scattered a distance of 250 ft away from ground
sero (Fig 2.17) and a distance of 100 ft toward ground zero (Fig.
2,18), Damage to individual items of equipment varied from minor
damage to complete destruction, This damage was, primarily, a result
of blast effecta and fire (Figs. 2.19 and 2,20). Attempts to evaluate
soparately the damage from these two causes did not prove to be
foasible, Column 1, Table B,1 shows the serviceability of each of *h3
items of equipment evaluated within the surgery, regardless of where
the item required repair under damage criteria. Examination of the
smaller items of equipment, such as surgical instruments of a non-
flamnable material, indicated that some showed evidence of having
been exposed to the fire but that in most cases they were serviceable
immediately. Contents of chests, also of & nonflammable material,
likevise were serviceable., Chests of an aluminum alloy with a
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Fig. 2.17 Unit B, a, Scattering of Materiel away
frem Ground Zero (Site 1)
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Pig. 2.18 Unit B, 2, Scattering of Materiel toward
Ground Zero (Site 1)
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Fig. 2,19 Surgery, A, lamp, Operating, Showving Results ~* Fire,
10% Serviceable, Category 4 (Unit B, Site 1)
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Fg. 2,20 Surgery, A, Left, 2 Instrument Tables 9L aml 95%
Serviceabls, Catsgory 1, Right, 2 Operating Lamps
102 and 1%, Category 4, Background, Opsrating
Table 50% Category 2 (Unit B, Site 1)
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comparatively low melting point, exposed to fire, were fused and con-
sidered dsstroyed (Fig. 2.21). If composad of metal with a high melt-
ing point, contents of thesa chests were serviceable, Chests not
exposed to fire (Fig. 2.22) showed evidence of blast effects in that
1ids could not be closed as a result of bending and distortion, Con-
tents of these chests which were not of a fragile nature were undamaged
(Fig. 2.22), A1l fragile items were broken regardless of whether they
were wi' in a chest or exposed. Itexms having parts composed of flam-
mable materialrs were damaged to nonsarviceability when they had been
exposed tn fire; suck items, however, sustained only minor damage from
blast effects, On & comparative tasis, it was considered that the
damage sustaired by the unevaluated items of equipment was less than
that su *ained by the evaluated itens. Based upon the items evaluated,
the over-all arithmetizal average of serviceability of the surgical
tent was 70 per cent \.ize 204, Col 1, Table B.,1l). In accordance with
criteris estab’ishod in para 2,3.1, of the 48 items evaluated in the
surgical tent, 34 were in category 1, 3 were in category 2, 4 were in
category 3, and 7 were in category 4 (Lins 204, Col 1, Table B,5).
Since items in categories 1 and 2 wsre either undamaged or readily
repairable within the unit; 37 of 48 items were immediateiy ssrviceable
within the unit., Thus, equipmentwise, based upon evaluated items the
surgery would have bsen 77 per cent immedisately serviceable but would
bave requirsd 23 per cent replacement,
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Fig. 2.21 Surgery, A, Aluminum Chest Exposed to Pirs
(Unit B, Site 1)
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FPig. 2.22 Surgery, A, Contents of Chest Undamaged,
Distortion of Metal Chest (Unit B, Site 1)

2,3.3.2 Xoray Tent

In the aboveground X-ray, the tent was completely destroyed.
Materiel of the X-.ray section was scattered to a lesser extent than
that of the surgery (Fig. 2.23), due, undoubtedly, to the heavier
nature of the equirment, Materiel of the clinics--dental, ENT, eye,
and maxillofacial—being =smaller in nature than that in the X-ray
section, was scattered to about the same degree as that of the surgery.
The serviceability of individual items of equipment within the X-ray
tent is given in Col 1, Table B.2, Figures 2.2, to 2.30 show some of
the individual items of equipment within the X-ray section with their
degree of serviceability and their category. Figures 2,31 to 2.33
shov some of the individual items within the clinics, their degree of
sorviceabilily and their category. As in the surgical tent, smaller
items of steel or of high melting-point allcys . -wed evidence of
baving been exposed to fire but in almost all cases were serviceable

immediately.
blast or fire,

Pragile items in most instances were destroyed by either
In the Xoray tent there was an over-all arithmetical

average serviceability of evalu~ted 1* ns of 52 per cent (Line 304,
Col 1, Tuble B.2). In accordance with the damage criteria in para
2,3.1, there wvere 12 items in category 1, 6 in category 2, 7 in

category 3, and 3 in category 4 within the X-ray section (Line 194,
Col 1, Table B,5); and 8 items in category 1, 2 in category 2, O in
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Mg, 2,24 X-ray, A, Portable X-ray, 90% Serviceadle,
Category 1 {Unit B, Site 1)
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Fig, 2.25 X-ray, A, Cassette Changer
Category 1 (Unit B, Site 1
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Mg. 2.26 X.ray, A, Control Panel, 100 ma. X-ray, 75%
Serviceable, Category 2 (Unit B, Site 1)
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Fig. 2,27 X-ray, 4, Transforrer, 100% Serviceable,
Category 1 (Unit B, Site 1)
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¢ Pig. 2.28 Xoray, 4, X-ray, 100 na., 95% Serviceable,
Category 1 (Unit B, Site 1)
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Pg. 2,29 X-ray, A, Water Conditioner, 97% Serviceable,
Category 1 (Unit B, Site 1)

Pig. 2,30 X-ray, A, Loading and Drying Bin, Left Background, 95%
Serviceabls, Category 1, Developing Tank, Left
Poreground, 90% Serviceable, Category 1 (Unit B, Site 1)
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Fig. 2.31 Clinics, A, Dental Chalr, 85% Serviceable, Category 1,

Dental Engine, Left 55% Serviceable, Category 1
(Unit B, Site 1)
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Pig. 2.32 Clinies A, Specialist Chair, 70% Servicesdble, Category 2,
Poreground, Instrument Table, Background, 100% Service-
able, Category 1 (Unit B, Site 1) |
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Fig. 2.33 Clinics, 4, Chair, Specialist, 65¢ Serviceable,
Category 2 (Unit B, Site 1)

category 3, and 5 in category 4 within the elinios section (Line 124,
Col 1, Table B,7). Thus, 18 out of 28 items, or 64 per cent, were
immediately serviceable within the X-ray section; and 10 out of 15,

or 66 per cent, were immediately serviceable within the clinics section
(Lines 2& and 34, Col 1, Table B,11). Equipmentwise, therefore, the
X-ray section was about 6, per cent serviceable, requiring 36 per cent
replacement; and the clinics section was about 66 per cent serviceable,
requiring 34 per cent Treplacement,

2.3.3.3 Pharmacy and Laboratory Tent

Above ground, as elsewhere, the tent wus destroyed., Materiel
oxposed on tables was blown to about the same distances as was that
from the surgical tent, f.0., 250 £t awvay from ground zero and 100 £t
tovard ground sero (Figs. 2.34 and 2,35). A1l exposed glassware was
either broken by the blast or fused by the fires, Contents of closed
boxes, if packed in such a manner as to provide protection against
shock, sustained only slight damage. Normal packaging for oversecas
shipment, as performed at depots, afforded this protaction (Fig, 2,36),
Materials contained loosely in boxes, sich as would be encountered
under actual cperation with vorking stocks, were completely destroyed
(Pig. 2.37). When the wooden boxes contained either glass materials
or flamable materials and were exposed to fire, both box and contents
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were either fused or burned (Fig. 2.38). Of the unevaluated items of
equipment it was estimated that less than 20 per cent were serviceable,
Damage was higher than that of the evaluated items since a large pro-
portion of the material was of a fragile nature. Column 1, Table B.3
shows the serviceability of each evaluated itex=, Figures 2.39 to 2,42
show some of the items evaluated wit: the degree of damage sustained.
The over-all servicesbility of evaluated items was 40 per cent (Line
144, Col 1, Table B,3). In accordance with the damage criteria
established in para 2.3.1, of the 19 items evaluated in the laboratory
section, 8 were in category 1, 1 was in category 2, 5 were in category
3, and 5 were in category 4 (Lime 124, Col 1, Table B,9)., Of the four
items evaluated in the pharmacy section, there ware none in category 1,
none in category 2, 1 in category 3, and 3 in category 4. Therefore,
since categories 1 and 2 were undamaged or were irmedlately service-
able, 9 ocut of 19, or 47 per cent, of the evaluated items in the
laboratory section, and ncne, or O per cent, of those in the pharmacy
section would be available for use, Based upon damage to equipment
evaluated as well as 'mevaluated, ths laboratory was considered to be
30 per cent serviceable and would have raquired 70 per cent replace-
ment, The pharmacy was considered to be 5 per cent serviceable and
vould have required 95 per csnt replacecant.
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Fig. 2.3, Pharmacy and Laboratory, A, Scattering of Materiel
avay from Oround Zero (Unit B, Site 1
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Pig. 2,35 Pharmacy and Iaboraiory, A, Scattering of Materiel
tovard Ground Zero (Unit B, Site 1)

-

Fig. 2.36 Pharmacy and laboratory, A, Contents of Depot
Packaged Ether Undamaged (Unit B, Site 1)
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Fig., 2,37 Pharmacy and Laboratory, A, Destruction of
Loosely Packed Items (Unit B, Site 1)
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HMg. 2,38 Pharmacy end Laboratory, A, Musion of Glassvare
as & Result of Fire (Unit B, Site 1)
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10% Serviceable, Category 4 (Unit B, Site 1)
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Fig, 2,39 Pharmacy and Laboratory, A, Incubator, Bacterial,

L4

Fig, 2.40 Pharmacy and Laboratory, A, Water Distillation
Apparatus, 15% and 20% Serviceable, Categories

1 and 3 (Unit B, Site 1)
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Fig. 2.41 Pharmacy and ladboratory, A, Refrigerator,
10% Serviceable, Category 4 (Unit B, Site 1)
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Pg. 2.42 Pharmacy and Laboratory, 4, Microscope,
5% Serviceable, Category 4 (Unit B, Site 1)
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2.3.3.4 Ward Tent -

: In the aboveground ward, as elsewhere, the tent was
destroyed. Equipment was scattered at varying distances from 200 ft

away from ground zero to 50 ft toward ground zero (Figs. 2.43 and

2.44). Examination cf unevaiuated items of equipment paralleled .
closely that within the X-ray and surgery. Since the largest portion

of items contained within the ward was of a flanmable nature, the

effects of fire were more evident here than elsewhere, In many

instances cots, mattresses, blankets, sheets, etc,, were completely

censumed. Conversely, the damage sustained from the blast was

estimated to have been less kere than in other tents--a result of this

type equirment being of a less rigid nature hence not as sensitive to
, the erfects of blast, Of the 16 cots in this tent, 6 were immediately
) serviceadbls, Of the two Gatch beds, one was usable immediately and
{ the other after minor repairs (Fig. 2.45). Metallic objects in most
1 instances were undamaged (Fig 2.46). Column 1, Table B., indicates {
the degree of serviceability of each item of equipment evaluated
witkin the ward tent. Figures 2.47 to 2.49 indicate some items with -
their degree of serviceability, Based upon evaluated items of equip-
ment there was an over-all average serviceability of 50 per cent

™

R "}
' .
o - \
- - . e v »l
" i
: :
. I \ N
. “_.,,M: - - L
§ - ) -
Fig. 2.43 Vard, A, Scattering of Materiel toward |
Ground Zero (Unit B, Site 1) "
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Mg, 2.45 Vard, A, Gatch Beds, Left 90% Sarviceadble, Right
80% Serviceable, Categories 1 and 2 (Unit B, Site 1)
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Fig, 2.46 Ward, A, Metallic Bedpan and Basin, 95%
Serviceable, Category 1 (Unit B, Site 1)
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Pg. 2.47 Vard, A, Wangensteen Suctions,(3) 90%, 90%, and
90% Serviceable, All Category 1 (Unit B, Site 1)
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Fig. 2.48 Ward, A, Suction Apparatus, £0% Serviceable,
Category 1 (Unit B, Site 1)
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Mg. 2.49 Vard, A, Infrared Lamp, 508 Serviceable,
Category 1 (Unit B, Site 1)
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(Line 11A, Col 1, Table B.4). In accordance with the damage criteria
in para 2.3.1, 14 items were in category 1, none in category 2, 3 in
category 3, and 6 in category 4 (Line 114, Col 1, Table B,10). Thus
14 out of 23, or 60 per ceat, of the items were immediately service-
able within the unit (Lizs 6, Col 1, Lable B.1ll), Therefore, based
upon evaluated items, equipmentwise, the ward tent would have been
60 per cent serviceable and would have required 40 per cent replace-
ment,

2.3.3.5 Over-all, Site 1, Above Ground

Cf the evaluated items of equipment, out of a total of 137
items 838 vere in categorias 1 and 2. Thus, equipmentwise, this
installation was &, per cent serviceable and would have required 36
per cent replacement (Line 7A, Col 1, Table B.11).

2.3.4 Unit B, 4,163 %, Site 1, Below Ground

2.3.4.1 Surgical Tent

In the below-ground surgery the tent was completely
destroyed, Thore was little scattering of equipment either toward or
avay from ground gero, There was a general disruption of equipment,
and fire damage was extensive (Figs. 2,50 and 2.51). It is estimated
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PMg. 2,50 Surgery, B, General View Gbliquely away
from Ground Zero (Unit B, Site 1)
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Mg. 2,51 SQurgery, B, Gozeral View (bliquely toward
Ground Zero (Unit B, Site 1)

that the “ire damage toall equipment was more extensive here than it wvas
in the aboveground installation, while blast demage was less extensive,
Almost all equipment showed some effects of fire, Unevaluated items
which were nonflammable or composed of metals with a high meltirg point
were considered serviceable. 4s in the aboveground installation, the
unevaluated items of equipment were damaged to a lesser extent than
wvere the evaluated items, Column 1, Table B.1 indicates the degree of
serviceability ol each item regardless of where it would require repair
under damage criteria, Figures 2,52 to 2.54 show some of the evaluated
items vith their degres of serviceability and their category under
damage criteria as outlined in para 2,3.1., Chests not exposed to fire
vere undamaged, as were their contents (Figs. 2.51 to 2.54)., Materials
exposed on chests, if not of a fragile nature, were undamaged, while
fragile items were destroyed or severely damaged., Based upon evaluated
items only, there was an over-all arithmetjcal average of service-
ability of 63 per vent (Line 20B, Col 1, Table B.1), It is estimated,
however, that the largest portion of damage sustained was a result of
fire rather thenof blast effects. It is considered that the blast
danage abuve rround exceeded that below ground, vhile the reverse was
true of fire damege. The over-all arithmetical average of service-
ability of evalumted items in the X-ray teant was 31 per cent. In
accordance with damage oriteria outlined in para 2.3.1, of the 48 items
evaluated im the below-ground surgery, 34 vere in category 1, 2 were in
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Fig. 2.52 Surgery, B, Orthopedic Table, 0% Serviceable,
Category 4 (Unit B, Site 1)
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H( 2.53 Sargery, B, Operating Lamp, 10% Serviceable,
Category 4 (Unit B, Site 1)
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PMg. 2.54 Surgery, B, Operating Table, Aluminum, Operating
Lamp, Right, 50% Serviceable, Respectively,
Category 1 (Both) (Unit B, Site 1§e

category 2, 2 were in category 3, and 10 vere in category 4 (Line 20B,
Col 1, Table B.5). Thus, since categories 1 and 2 are considered as
being undamaged or imediately repairable, 36 out of 48 items, or 75
per cent, were immediately usable within the unit., Therefore, equip-
mentwise, the below-ground surgery could be considered 75 per cent
immediately servicesbls but would require 25 per cent replacement,

203.4-2 Lrgz Tant

In the below-ground X-ray the tant was destroyed. Unburned
material had relatively che same position as it had prior to the blast
(Figs. 2.55 and 2,56). Material of a flammable nature contained
vithin this tent was in most cases destroyed by fire. With rezard to
unevaluated items of equipment, the situation was parallel to that in
the aboveground installation; i.e., equipment composed of metals with
e high melting point showed evidence of fire damags but was service-
able; while that with a low melting point, or of a flammable nature,
wvas destroyed or severcvly damaged, A4s in the below-ground surgery,
it 1e estimated that the greatest portion of damage sustained was a
result of fire, with a minimum result of blast. Conversely, the
degree of blast damage in the aboveground X-ray tent wvas greater than
that below-ground, The serviceability of evaluated items vithin the
L.ray tent is shown in Col 1, Table B.2, Pigures 2.57 to 2.63 show
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Pig. 2.56 Clinics Section, B, General View (Unit B, Site 1)
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some of the items within the X-ray tent with their degree of service-
ability and their category under damage criteria. There was an over-
all aritimetical average of serviceablility within the X-ray tent of
31 per cent, In accordance with damage criteris in para 2.3.1, there
were within the X-ray section 4 items in category 1, 7 in ecategory 2,
0 in category 3, and 1% in category 4 (Line 198, Col 1, Table B,6).
Of the items in the clinics section, 7 were in category 1, 1 was in
category 2, 3 were in category 3, and 5 were in category 4 (Line 12B,
Col 1, Table B.7). Thus, 11 out of 27 items within the X-ray section
and 8 out of 16 items in tke clinics section were gerviceable within
the unit, Therefore, the X-ray section was considered 40 per cent
serviceable and thke clinics 50 per cent serviceable with 60 per cent
and 50 per cent replacement required, respectively.

2.3.4.3 Pharmacy and Laboratory Tent

Below ground, as elsewhere, the tent was destroyed. Fires
were widespread within the excavation, and practically all of the
combustible material was consumed by fire, Cave-ins of the excavation
vere widespread as shown in Figs. 2,54 and 2.65. Such cave-ins covered
material and boxes located around the side wall which, when uncovered,
showed evidence of fire damasge prior to such cave-ins (para 2,3.11,
Construction). As in other below-ground installations, blast damage
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Mg. 2,57 X.ray Section, B, Loading and Drying Bin,
85% Serviceable, Category 1, Developing
Tank, 15%, Category 2, Water Conditioner,
0%, Category 4 (Unit B, Site 1)

n?
CONFIDENTIAL — RESTRICTED DATA

e i g




Fo.
y .
-0 =

, oo
I - ';‘/ S
§ - .

E AT - . - -
. " - 3 g ———— . ~
v - —— - -
NI Y - _ -
4 . A
S Ll oot e
| R o~ N
4 LI \ . ~ 4
p ’ . - .'\ \ A ERS
. . - hd /.A - . v R PP . ‘\ %
e - - -

A ey . . -~ - . Vo
o« T A Y Tl . S |
‘- g . -, " o -— o TR ‘_: v . BN o~
* oot I'Jm‘\.‘ Y s S SR Yo
Tm T M et =l LY P R e T n A

Pg. 2,58 X-ray Section, B, Control Panel, 100 ma.,
90% Serviceable, Category 2, Transformer,
90% Serviceable, Category 2, and X-ray,

100 ma., Of Servicesble, Category 4 (Unit B, Site 1)
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Caterory 2 (Unit B, Site 1)
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Mg, 2.60 X-ray Section, B, Contrcl Unit, XI-ray 15 ra,,
50% Serviceable, thegory 4 (Onit B, Site 1)
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Pig. 2,61 Clinics Seotion, B, Chair, Specialist,
80% Serviceable, Cntogory 1, laap, Floor, Coakley,
90% Servicesble, Category 1 (Unit B, Site 1)
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Fig. 2,62 Clinics Section, B, Chair, Dental, 65% Serviceadle,
Category 1, Engine, Dental, 0% Serviceable,
Category 4, Chair, Specialist, Background,
65% Serviceable, Category 1 (Unit B, Site 1)
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Mg, 2,63 Clinics Section, B, Table, ting,
80% Serviceable, Category 1 (Unit B, Site 1)
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Pig. 2.6, Pharmacy and laboratory, B, General View
toward Prarmacy Section (Unit B, Site 1)
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MNg. 2,65 Pharmacy and Laboratory, B, General View
toward Laboratory Section (Unit B, Site 1)
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was considered to have been less extensive than in the aboveground
installation, while fire damage was more extensive, If not consumed

by fire, materials contained vithin boxes, regardless of whether loose
or depot packed, were undamazed. This was equally true of both fragile
and nonfragile items, Unlike those in the aboveground installation, it
is estimated that unevaluated items of material sustained less exten-
sive damage from blast effects than did the evaluated items. Fire
effacts on either of these two groups were dependent upon the location
of the items, and both groups were considered as being equally
affected. Column 1B, Table B.3 lists the items of equipment evalusated
with their degree of servicezbility., Figures 2.66 to 2,69 show some
items with their degree of serviceability and category under damaze
criteria, There was an over-all arithmetical average of serviceability
of evaluated items of 27 per cent (Line 14B, Col 1, Table B,3). In
accordance with damage criteria (para 2.3.1) of evaluated items, there
were within the laboratory 8 items in category 1, O in category 2, 3 in
category 3, and 8 in category 4 (Line 12B, Col 1, Table B,9); and in
the pharmacy all items were in category 4 (Line 4B, Col 1, Table 3.8),
Thus, 31 per cent of the laboratory section and none of the pharmacy
were immediately serviceable and 69 per cent aud 100 per cent rerlace-
ment, respectively, would have besn required.
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Mg. 2,66 Pharmacy and Laborstory, B, Regrigerator,
10% Serviceability, Category 4 (Unit B, Site 1)
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Pig. 2.67 Pharmacy and laboratory, B, Water Distillation Apparatus,
30% Serviceable, Category 1 (Unit B, Site 1)
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Mg. 2.68 Pharmacy and laboratory, B, Blood Storags Case,
0% Serviceable, Category 4 (Unit B, Site 1)
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Pig, 2,69 Pharmacy and Laboratory, Incubator,
10% Serviceable, Category 4 (Unit B, Site 1)

2.3.4.4 VWard Tent

ds elsewhere at Site 1, the tent was destroyed. However,
all equipment was still within the excavation. Examination of uneval-
nated items again showed extensive fire damage to items of a combus-
tible nature., Cave-ins of the excavation were extensive (Fig. 2,70)
and vith a few exceptions materials, when extracted, showed eviience
of fire damage, Only three of the cots were serviceable and the two
Gatch beds could be used with minor repairs (Figs 2.70 and 2.71).
The same situation existed in the ward tent as in the other below-
ground tents, i.e,, damage resulting from fire was more extensive
than that vhich resulted from blast, Metallic items in most instances
vere serviceable (Fig, 2,72)., Column 1, Table B,4 1ists the evaluated
items with their degree of serviceability. Figure 2,73 shows one iten
evaluated with its degree of serviceability and its damage category.
The over-all arithmetical average of serviceability of evaluated items
vas 53 per cent (Line 11B, Col 1, Table B.4). In accordance with
damage criteria of the evaluated items, 10 items were in category 1,
1 wvas ir category 2, 5 were in category 3, and 4 were in category 4
(Line 11B, Col 1, Tabls B.10). Thus, 11 out of 20 items werse
undamaged or immediately serviceable; or, equipmentwise, the ward
was 55 per cont serviceable and would have required 45 per cent
replacexent,
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Fig, 2,70 Ward, B, General View (Unit B, Site 1)
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Fig. 2,71 Vard,B, Oztch Beds, 90% and 85% 3erviceadle,
’ Category 2 (Unit B, Site 1)
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Mg. 2,72 Ward, B, Matallic Items Undamaged
- (Unit B, Site 1)
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2,73 VWard, B, Gatch Beds, Category 2, Wangesnsteen
Suction, Background, 75% Serviceable, Category 2
(Unit B, Site 1)
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~."4.5 Over-All, Site 1, Below Ground

Of the evaluated items of equipment in the below-ground
instaliation, 74 out of 134 items were in categories 1 and 2, Thus,
equipmentwise, this installation was 55 per cent serviceable and would
have rejuired 45 per cent replacement, It was estimated that the
major portion of damage in the below-ground installation was a result
of fire snd was responsible for the increase of damagze sustained in
this installation when compared to the aboveground installation.

2,3.5 Unit B, 9,000 ft, Site 2, Above Ground

2,3.5.1 Surgical Tent

In the aboveground surgery the tent was blown down and
destroyed by fire (Fig 2.74). Some small items were blown a maximum
of 80 ft from their original location away from .the blast but none
were found toward ground zero, The large majority of the equipment,
however, was found within tha area occupied by the tent (Figs. 2.7
and 2,75). Damage sustained by all items of equipment varied frem
no damage to complete destruction. All items completely destroyed
were a result of fire and blast, Items of a nonflammable materisl
of high melting point showed effects of fire, but were serviceable,
As at Site 1, unevaluated items were estimated to have sustained less
extensive damage than dii those in the evaluated group. Contents of
chests in all cases were undamaged or the damage was so slight as to
be insignificant, None of the aluminum chests showed evidence of
fire damage, Fragile items were broken as a result of tables being
overturned; nonfragile items, however, were undamaged. Column 2,
Table B.1 indicates the degree of serviceability of all evaluated
items within the surgical tent, The over-all average of service-
ability of evaluated items was 68 per cent (Line 20, Col 2, Table
B.1). The largest percentage of damage sustained was estimated to
be a result of fire, Figures 2.76 to 2.79 show some items with their
degree of servicesbility and their category. In accordance with
damage criteria outlinsd in para 2.3.1, of the items evaluated, 33
were in category 1, 3 were in category 2, 4 were in category 3, and
8 were in catezory 4 (Line 20A, Col 2, Table B.,5). Thus, 36 out of
48 items wore undamaged or immediately serviceable; or 75 per cent
of all items were available for use, Therefore, the surgical tent
was considered 75 per cent serviceable with a 25 per cent replacement
requirenment,

2,3,5.2 X-ray Tent

Here, as with the surgery, the tent was blown down and
destroyed by fire., In most cases the material occupied its original
location with the exception of & few small items within the clinics
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Mg. 2.74 Surgery, A, General View Obliquely
tovard

Ground Zero (Unit B, Site 2)
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MNg. 2.7 &xrgory, A, General View Obliguely away
from Cround Zero (Tnit B, Site 2)
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Pig. 2,76 Surgery, A, Operating Table, Alumirmw,
40% Serviceable, Categery 3 (Unit B, Site 2)
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Mg. 2.77 Surgery, A, Instrument Stand, Foreground,
88% Serviceable, Category 1, Table, Operating,
Steel, Background, 90% Serviceable, Category 1
(Unit B, Site 2)
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Fig. 2.78 Surgery, A, Table, Instrmnant (2), Center, 95% Serviceable,
Category 1, Lamp, Operating, 75% Serviceable, Category 2 (Unit B, Site 2)
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Pg. 2.79 I-ray, A, Genersl View Obliquely Away
from Ground Zero (Unit B, Site 2)
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section (Figs. 2.79 and 2.80). Fire was extensive and involved
primarily the X-ray section, sparing some porticns of the clinics
section, The degree of serviceability of the items within the two
sections is shown in Col 2, Table B.2, Figures 2.81 to 2.87 show
some evaluated items within the X-ray tent with their degree of
serviceability and their category. As in the surgical tent, it was
estimated that the unevaluated items suffered less extersive damage
than did the evaluated items. Items composed of materials with a
high melting point showed effectes of fire but were considered
serviceable. Those of a tragile or flammable nature were destroyed
frow blast effects or from fire, respectively. The over-all arith-
metical average of serviceability of evaluated items was 38 per cent
(Line 304, Col 2, Table B.2). In accordance with damage criteria
(para 2.3.1), there were 9 items in category 1, 1 item in category 2,
4 items in category 3, and 12 itens in category 4 within the X-ray
section (Line 194, Col 2, Table B.6); and within the clirics section
there were 7 items in category 1, none in category 2, 3 items in
category 3, and 6 items in category 4 (Line 124, Col 2, Table B.7).
Thus, 10 out of 26 items, or 38 per cent, were undamaged or imme-
diately serviceable within the X-ray section and 7 out of 16, or

43 per cent, were undamaged or serviceable within the cliniecs

- i - -, ‘a

Fig. 2,80 X-ray, i, GCeneral View Obliquely
towrd Ground Zero (Unit B, Site 2)
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Fig. 2.81 X-ray, A, Control Unit 100 ma., Foreground, 80% Serviceable,
Category 1, Loading Bin and Dryer, Background 70% Serviceable, Category
1 (Unit B, Site 2)
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Mg. 2.82 IX-ray, A, Portadble 15 ma. X-ray, Background,
90% Serviceable, Category 1 (Unit B, Site 2)

132
CONFIDENTIAL — RESTRICTED DATA




.y

| = e . ‘ - -iu-.h—. L e

a \ D

Fig. 2.83 X-ray, A, Cassette Changer, left Foreground
" 90% Serviceable, Category 1 (Unit 2, Site 25
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Pg. 2.8, X-ray, A, 100 ma, X-ray Table, Foregrourd,
50% Serviceable, Category 3, 15 ma. I-ray Tube,
> Background, 50% Serviceable, Category 3
(Onit B, Site 2)
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Mg, 2,85 Clinics Section, A, Table, Operating, Steel,
35% Serviceable, Category 1 (Unit B, Site 2) .
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Mg, 2.86 Clinice So~iion, Chair, Dental, 60% Serviceable,
Category 1 (Unit B, Site 2) v -
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mo 2'87 clinic’ Section, Chair, Spwialiat’ 4“ Serﬁm“’l‘,
Category 4 (Unit B, Site 2)

section (Line 2A and 34, Col 2, Table B,11), Therefors, the X-ray wvas
considered as being 38 per cent serviceable and as requiring 62 per
cent replacement; and the clinics as teirg 43 per cent serviceable,
requiring 57 per cent replacemant,

2,3,5.3 Pharmacy and laboratory Tent

The tent containing tae pharmacy and the laboratory was
blovn down. RNo fires occurred, hovaver, so there was no damage as
a result c¢f that cause., All material contained within this tent
occupied the area of the tent or immediately adjacent thereto (Figs,
2,88 and 2,89). All damsge sustained, therefore, was a direct result
of blast. As at Site 1, damage sustained by unevaluated items wvas
estimated to have been greater to those items which were exposed or
packed loosely in boxes than that sustained by evaluated items.
Materials packed in boxes as for overseas shipment were undamaged
(rigs, 2.90 and 2,91). Column 2, Table B,3 indicates the degres of
serviceability of evaluated items. Figures 2.92 to 2.96 show some
of these items with their degree of serviceability and their category.
The over-all arithmetical average of serviceabllity of evaluated items
wvas 76 per cent (Line 14A, Col 2, Table B.3). In accordance with
damage criteria, there were 15 items in category 1, O in category 2,
3 in categery 3, and O in category 4 within the laboratory (Line 124,
Col B, Table B.9); while 2 in category 1 and 2 in category 3 within
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Fig. 2.88 Pharracy and Laborstory, A, Goraral View Obliquely
ewy from Ground Zero (Unit B, Site 2)
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Fig. 2.89 Pharmscy and Laboratory, General View (bliquely
tovard Ground Zero (Unit B, Site 2)
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Mg, 2,92 Pharmacy and Laboratery, 4, Water Distillation

hpparatus, 60% Servicesble, Category 1 (Unit B, Site 2)
; . .
N Y .
~ ~~
- .
Pig. 2.93 Pharmacy and laborstory, 4, Incudator 4

75% Servicesable, Category 3 (Unit B, Site 2)
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Mg. 2.9% Phara.cy and Laboratory, A, Mlcioscope,
65% Servicsable, Category 3 (Unit B, Site 2)
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Ng. 2.95 Pharmacy and Laboratory, 4, Refrigerator,
90f Serviceable, Cetegory 1 (Unit B, Site 2)
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fig. 2.96 Pharmacy and Latoratory, A, Prescription B:lance,
80% Serviceab)s, Category 3 (Unit B, Site 2)

the pharmacy (Line {A, Col 2, Table B.8) were undamaged or imnediately
serviceable, Thus, ths laboratory was 83 per cent serviceable and
would bave required ?7 per cent replacement (Line 4A, Col 2, Table
B.11); and the pharmacy was 50 per cert gerviceable and would have
required 50 per cent replacement (Line 54, Col 2, Table B.11).

2.3.5.4 Ward Tent

The wvard tent was blown down and, since no fires occurred,
all dar ge sustained was a result of blast, Materials contained
wvithin the tent occupied virtually the same area as the tentage
(Figs. 2.97 and 2.98), Cots and beds were virtually undamsged or
damaged so slightly as to be immediately serviceable. Other uneval-
uated items of equipment suffered damage ia relationship to their
fragility, Metal Ztems and other nonfragile items were undamaged
vhile the fragile items sustained varying degrees of damsge (Figs.
2.99 and 2.100). Column 2, Table B., gives the degree of service-
ability of evaluated items. There uas an over-all arithmetical
average of serviceability of svaluated items of 82 per cent (Line ilA,
Col 2, Tadle B.4). In accordance with damage oriteris, 16 were in
eatogory 1, and 2 were in category 3 (Line 11A, Col 2, Table B.10).
Thus, 1¢é cut of 18 items were undamaged, or serviceable. Therefore,
the vard vas 88 per cent servicesble and would have required 12 per
ocent replacemsnt,
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PMg. 2,97 Vard, A, Gensral View (bligusly toward
Ground Zero {Unit B, Site 2)
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2 Mg. 2,98 VWard, A, Ceneral Viev Obliquely away
from Ground Zero (Unit B, Site 2)
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Pig. 2.99 Ward, A, Pragile Items Showirg Slight
to No Dumage (Unit B, Site 2)
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Fg. 2.100 Ward, A, Nonfragile Items Showing
Ko Damage (Unit B, Site 2)
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Of the evaluated items of equipment in the aboveground
installations, 86 out of 130 were in catezories 1 and 2. Thus, equip-
mentwise, this installation was 66 per cent serviceable and would have
required 34 per cent replacement (Line 7, Col 2, Tatle B,11)., It is
estimated that the greatest damage sustaired was a result of fire
rather than of blast. This factor, it is believed, accounts for the
high rate of damage within this installation when compared to the
bslow-ground installation and installaticns at the other sites.

2.3.6 Unit B, 9,000 ft, Site 2, Below Ground

2,3.6.1 Surgical Tent

The surgical tent was blown down but was still partially in
the excavation (Figs, 2.101 and 2.102), Material within the tent was
overturned and displaced away from ground zero. This was believed to
have been a result of the side wall of th2 te,. ove.iurning tables and
other equipuwent when blown from the excavation, rather than a direct
result of blast, No fires occurred; aili damage, therefore, was a
result of blast. All items of equipment remained within theexcavation,

e

PRS-

-

LA . N L. Tl

Fg. 2.101 Surgery, B, General View from North
(Unit B, Site 2)
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Mg. 2.102 Sargery, B, Gereral View frca South
(Unit B, Site 2)

411 unevaluated items of equipmsnt of a nonfragile nature were
undamaged, while fragile itexs sustained varying degrees of damsge.
This damage varied from slight to complete destructicn., Contents of
all chests were intact and undamaged {Fig. 2.103). Column 2B, Table
B.l 1ists the evaluated items of equipment with their degree of
serviceability, Figures 2,103 to 2.107 show some equipment with the
degree of damage sustained., The over-all arithmetical averags of
serviceability of evaluated items was 98 per cent (Line 20, Col 2,
Table B.1). In accordance with damage oriteria, of the 48 evaluated
items, 46 were in category 1, and 2 were in category 2 (Line 20B,
Col 2, Table B.5), Thus, 100 per cent of the equipreant was undamaged
or immediately serviceable (Line 1B, Col 2, Table B.11).

2.3.6.2 X.ray Tent

The X-ray tent was partially blown down but was still within
the excavation (Figs. 2.108 and 2.109). No fires occurred, all
damage sustained being a result of blast, Only a few items of a
fragile nature were destroyed. All nonfragile items were undamaged.
Contents of all chests and boxes were intact. As in the surgical
tent, equipment displaced was considered to be a result of the
oollapse of the tent rather than s direct result of dlast. Figure
2,110 shows the X-ray section after remcval of the tentage. Column 2,
Table B,2 1ists the svaluated items of equipment with the degree of
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Mg. 2.104 Surgery, B, Operating Table, Steel, 100%
Serviceable, Catsgory 1 (lnit B, Site 2)

145
CONFIDENTIAL — RESTRICTED DATA

-




%f/// ! _ M“\* ///
Tk e, T
- 'f,‘\/ -
 \ 'Y -

T .

- L
o o
‘l iy o N TN
o S AR WL R - .

Mg. 2.105 Sgggery, B, Operating Table, Aluminum,
100% Serviceable, Category 1 (Unit B, Site 2)
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Mg, 2.106 Surgery, B, Instrument Tables with Instruments,
100% Serviceable, Category 1 (Unit B, Site 2)
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Mg, 2,107 Surgery, B, Table, Operating, Steel, 100% Serviceable,
Category 1, Unsterile Supplies Undamaged (Unit B, Site 2)
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Fig. 2.108 X-ray, B, General View Looking South (Unit B, Site 2)
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Fig. 2.109 X-ray, B, Genersl View Looking North (Unit B, Site 2)

o~ " R e T
- - o » ’\—.’ . » -
- . .
) . .
L "

¥

P
s .. - ¢’ -
oo i
. , s
/‘- 1
/
N r
-
. * s -
L -
—— ’
B2 e - ’
-~ . [ -~
e —. AR .
/ \
)
- g - 7 -

. ~.. oo ; ‘ ! 1 .
et -, L b “ ‘.
/!

r A T
b -, : \ . {
Fig. 2.110 IX-ray, B, General View of I-ray Section
after Removal of Tentage (Unit B, Site 2)
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serviceability, Figures 2,111 to 2,116 show some of the items within
the X-ray tent and their degree of serviceability. The over-all aver-
age serviceability of evaluated items in the X-ray tent was 95 per cent
(Line 30B, Col 2, Table B,2). In acccriznce with damage criteria, of
the 26 items evaluated within the X-ray section, all were in category 1
(Line 19B, Col 2, Table B.6), Of the 16 items in the clinica sec.ion,
15 were in category 1, and 1 was in catsgory 4 (Line 12B, Col 2,

Table B.7), Thus, 100 per cent of the X-ray section (Line 2B, .Col 2,

. Table B.1l) and 93 per cent of the cliniza gection (Line 3B, Col 2,

Table B.11) were immediately serviceable, Replacement of items in
the X-ray tent would not have been regquired.

2,3.6,3 Pharmacy and Laboratory Tent

The tent was knocked down and rartially blown out of ths
excavation (Figs. 2.117 and 2.118). Thare was little displacement of
equipment, Fragile items which were thrown to the ground as a result
of the overturning of boxes were damaged but in only a few instances
were they destroyed (Fig. 2.119). Fragzile items which had remained
in their original position were undamaged (Fig. 2,120). All packaged
items were intact. Column 2, Table B.3 shows the degree of service-
ability of evasluated items. Figures 2,121 to 2,123 show some of these
items with their degree of serviceabilitr. The over-all arithmetical
average of serviceability of evaluated iiems was 91 per cent (Line 14B,
Col 2, Table B.3). In accordance with danage criteria, of the 18 items
in the laboratory, 17 were in category 1, and 1 was in category 3 (Line

128, Col 2, Table B.9). Of the 4 items in the pharmacy, all 4 were in

catagory 1 (Line 4B, Col 2, Table B.8). Thus, the laboratory section
was 94 per cent serviceable and would have required é per cent replace-
ment, The pharmacy was 100 per cent serviceable (Lines 4B and 5B,

Col 2, Table B.1l). No replacements wculd have been required.

2.3.6.4 Ward Tent

The ward tent was knocked down and partially blowm from ..o
excavation--in this case toward ground zero (Figs. 2.124 and 2.125).
A1l nonfragile items within the tent were intact. A few fragile items
knocked to the ground were broken. Only ons cot was displaced (Fig.
2,126). The only damage sustained by evalusted it .:s was to three
oxygen masks which were not repairable within the unit. Column 2,
Table B.4{ 1ists evaluated items of equizzent with their degree of
serviceability, The over-all arithmetical average of serviceability
of the wvard was 91 per cent., Thirteen out of 16 evaluated items, or
81 per cent, were in category 1 and im_sdiately serviceable. Since
the items that were not serviceable were all of one type (cxygen
masks), the administration of oxygen by this method would have been
the only ward function impsired,
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Mg. 2,113 X.ray, B, Cassetts, Changer, 90% Serviceable,
Category 1 (Unit B, Site 2)
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Mg. 2.114 X-.ray, B, Darkroom Tent, 75% Serviceadls,
Category 2, 15 ma. X-.ray, Right,
100% Serviceable, Category 1 (Unit B, Site 2)
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Pig. 2.115 Clinics Ssotion, B, Chair, Specialist,
95% Serviceable, Category 1 (Unit B, Site 2)
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Fig. 2.116 Clinics, B, Chair, 9pecialist, 99% Serviceadle, )
Catezory 1 (Unit B, Site 2)
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Pig. 2,117 Pharmacy and laboratory, B, General View
Looking South (Unit B, Site 2)
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Fig. 2.118 Pharmacy sad Ladoratory, B, General View
Looking North (Unit B, Site 2)
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Fig. 2.119 Pharnmacy ard laboratory, B, Bottled Items
.~ from Overturned Table Showing Varying
Degrees of Damage (Unit B, Site 2)
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Fig. 2,120 Pharnacy and laberatory, B, Bottled Items,
Position Unchanged, No Damage (Unit B, Site 2)
154
CONFIDENTIAL - RESTRICTED DATA




.
; -
- _ A
- N
e
0 \"~ :
LI v . . - V %!4
o ’ -
| S \»\ - * : : .
Pig. 2.121 Pharmacy ard Laboratory, B, Imeubator,
100% Serviceable, Category 1 (Unit B, Site 2)
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Mg. 2.122 Pharmacy and Laboratoery, B, Microscope,
90% Serviceable, Category 1 (Unit B, Site 2)
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FPig. 2.123 Pharmacy and Laboratory, B, Refrigerator,
90% Servieeable, Category 1 (Unit B, Site 2
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Fg. 2.124 Vard, B, General View Looking South
(Unit B, Site 2)

156
CONFIDENTIAL - RESTRICTED DATA




. e B . - I AFa]
..‘f - et . et RPN "j
[ . — i
. . Aad .
L . £ T o :}
I4 ! SN
% N - . Pt 1
» - L .;/,—
i e
. e
- . Ca -
) . ST N M
- AN -
- 124 -
X - PUREAN .
P [ v )
N N «
A L
1:‘3. N

; . A’/, ; . ,’ ,

L e . e : f

IS U /i
i - T -

Pi{g. 2.125 Ward, B, General View Looking North
(Unit B, Site 2)
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Fig. 2,126 Ward, B, Displacement of Cot
(Unit B, Site 2)
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2.3.6.5

Site 2, Over-sll, Below Ground

Of the evaluated items of equipment in the below-ground
installation 123 out of 128 were in categories 1 and 2, Thus, equip-

mentwise, this installation was 9 per cent serviceable and would have
required 4 per cent replacement (Line 7B, Col 2, Table B.11).

2.3,7 Unit B, 15,000 ft, Site 3, dbove Ground

2.3.7.1 Surgical Tent

The surgical tent was partially knocked down (Figs. 2,127
and 2,128) and tables and lamps located on the ground zero side of
the tent were knocked over (Figs. 2,129 and 2,130). Only a few
fragile items on these tables wera damaged. All nonfragile itenms,
boxes, chests, and instruments were undamaged. All electrical equip-
ment was in operation, Such damage as occurred was minor in nature
and entirely the result of blast, since no fires occurred. Column 3,
Table B,1 indicates the degree of serviceability of all evaluated
i1tems, Figures 2.131 to 2.133 show the conditions existent within
the tent after removal of the tentage. It should be noted that a

nunber of the operating and instrument tables were overturned during
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Fig. 2.127 Sargary, A, General View of Side toward

Ground Zero (Unit B, Site 3)
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Fig. 2,128 Surgery, A, General View Looking South
o on Ground Zero Side (Unit B, Site 3)
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o Fig. 2,129 Surgery, A, Overturning of Tables on
Ground Zero Side (Unit B, Site 3)
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Fig 2,130 Surgery, A, Displacenment of Items from Overturning
Tables on Ground Zero Side (Unit B, Site 3)
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Pig. 2,131 Surgery, A, General View after Remowal )
of Tentage (Unit B, Site 3)
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Fig. 2,132 Surgery, A, after Removal of Tentage
. (Unit B, Site 3)
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o Mg. 2.133 Sargery, A, after Removal of Tentage
(Unit B, Site 3)
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the removal of the tent., The over-all arithmetical average of sarvice-
ability of all items evaluatod was 97 per cent (Line 204, Col 3, Table
B.1), A1l 48 evaluated items within the surgery were in category 1
(1ine 204, Col 3, Table B.5). ZEquipmentwise, the surgery was con-
sidered 100% servicesble,

2.3.7.2  Xcray Tent

As in the surgery, the tent was only partially olown down
and some light equipment toward ground gzero was overturned, damaging
to a minor degree some fragile items (Figs. 2.134 and 2.135). All
ponfragile items were elther undamaged or damaged only slightly.
Column 3, Table B.2 shows the degree of serviceability of all eval-
uated items of equipmsnt., There was ar over-all arithmetical average
of serviceability of 68 per cent within the Z-ray tent (Line 304,
Col 3, Table B,2), Figures 2,136 to 2.141 show the interior of the
I.ray tent after removal of tentage, with contained items, their
serviceability, and thelr category. In accordance with damage
eriteria, all 24 itens in the X.ray section and all 16 items in the
clinics section were in category 1 (Line 194, Col 3, Table B.6 and
Tine 124, Col 3, Table B.7), Thus, both X-ray and the clinics were
100 per cent undamaged, or immediately serviceable (Line 24 and 34,
Col 3, Table B.11),

W AN - o

Fig. 2.134 X-ray Tent, A, General Viev of Clinics
Seotion (Uait B, Site 3)
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Fig. 2.135 X-ray Tent, A, Overturning of Equipmsnt
within Clinics Seciion (Unit B, Site 3)
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Pg. 2.136 X-ray, A, 15 ma. and Partable XI-ray,
1008 Serviceablu, Category 1 (Unit B, Site 3)
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Fig. 2,137 X-ray, A, 100 ma, X-ray, 100% Serviceability,
Category 1 (Urit B, Site 2)

Fig. 2.138 X.ray, A, Darkrocm Tont, 90% Servicsable,
Category 2 (Unit B, Site 3)
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Mg, 2,139 X-ray, A, ENT, Specialist Chair, 100% Ssrviceablo,
Catagory 1 (Unit B, Sita 3)
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Mg. 2,140 X.ray, A, Dental Chair, 100% Servicesble,
Category 1 (Unit B, Site 3)
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Pig. 2,141 X-ray, A, Chair, Speciclist, left 95% Serviceable,
Category 1, Table, Operating, Steel, Center,
100% Serviceable, Category 1 (Unit B, Site 3)

2,3.7.3 ’harmacy and Laboratory Tent

ds in the X.ray and surgery, the tent was partially col-
lapsed, knocking over tables next to the side walls (Figs. 2.142 and
2.143). Only a very few fragile items were broken as a result of the
overturning of tables, Nonfragile items were either undamaged or
damaged so slightly as to be immediately serviceable. Column 3,
Table B.3 indicates the degree of serviceability of tue evaluated
items vithin the pharmacy and laboratory tent. Figures 2.144 to 2,148
sbov conditions within the pharmacy and laboratory after removal of
tentage., There was an over-all arithmetical average of serviceability
of evaluated items of 93 per cent (Line 144, Col 3, Table B.3), In
accordance with damage criteria, all 18 items of the laboratory section
and all 4 items within the pharmacy were in category 1 (Line 12A,
Col 3, Table B.9 and Line 44, Col 3, Tah'e B.8). Thus both the
pharmacy and the laboratory were 100 per cent undameged, or immediately
serviceable (Line 5A and 4A, Col 3, Table B.l1).

20307.‘ m_?m
The vard tent, as the tents elsevhere, was partially col-

lapsed (Figs. 2.149 and 2,150). A4s in the other tents, the tables or
upright items against the side wall of the tent were overturned,
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Fig. 2,142 Pharmacy and Laboratory, A, General View,
p Pharmacy Section (Unit B, Site 3)
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Mg. 2,143 Pharmacy and laboratory, A, General Viev, Laborat
9 Section, Tentage Partially Removed (Unit B, Site 3
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Pig. 2,144 Pharmacy and Laboratory, A, Colerimeter,
90% Serviceable, Category 1 (Unit B, Site 3)
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FMig. 2,145 Pharmacy and Laboratory, A, Incubator,
95% Serviceable, Category 1 (Unit B, Site 3)
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] Fig. 2,146 Pharmacy and Laboratory, A, Water Distillation Apparatus,
. 85% and 90% Serviceabls, Category 1 (Unit B, Site 3)
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o Fig. 2.147 Pharnacy and Ladoratary, A, Refrigerator,
90% Serviceable, Category 1 (Unit B, Site 3)
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Pig. 2,148 Pharmacy and Laboratory, A, Bottled Itens,
Pharmacy Section Undamaged (Unit B, Sits 3) R
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Fig. 2,149 Vard, A, General Viev from Ground Zero
/ Side (Unit B, Site 3) ’ -
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Fig. 2.150 Ward, A, General View South on Ground Zero
» - Side (Unit B, Sits 3)

L

Several (3) fragile items were broken. Nonfragile items were
undanaged. All of the cots and beds were undamaged, Column 3,

Table B,, shows the degree of serviceability of all evaluated items,
There was an over-all arithmetical average of servicesbility of
evaluated items of 99 per cent (Line 114, Col 3, Tatle B.j). Figures
2,151 to 2.153 show the ward after removal of tentage. In accordance
with damage criteria, 17 out of 18 evaluated items were in category 1
(Line 11A, Col 3, Table B.10). Thus, 94 per cent of the ovaluated
items vere undamaged, or immediately serviceable (Lime 6A, Col 3,
Table B.11).

2,3.7.5 Site r-a Above Ground

d Of the evaluated items of equipment, 127 cut of 128 were in
categaries 1 and 2 in the aboveground installation. Thus, equipment-
vise, this installation was 99 per cent serviceable and would have
required 1 per cent replacement (Line 7A, Col 3, Table B,11). As
below ground, the items evaluated would not have prevented the unit

v from accomplishing its miassion; and replacement of the destroyed
itenms, both evaluated and unevaluated, could have been deferred,
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Pg. 2,151 Ward, A, General View Looking Forth after
Removal of Tentage (Unit B, Site 3)
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n‘c 2.152 "‘N. " Gatch Beds Uﬂdﬂm
(Onit B, Site 3)
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Mg, 2,153 Ward, A, Ward Linen Supplies, No Dazzage
(Unit B, Site 3)

2,3.8 Unit B, 15,000 ft, Site 3, Below Ground

2,3.8.1 Surgical Tent

The surgical tent remained standing, although 5 of the tent-
poles were broken and the eave-line grommets were pulled cut, allowing
the sides of the tent to sag (Figs. 2.154 and 2.155). Scz=e of the
equipment was overturned but sustained little damage (Fizs, 2.156 to
2.158), All electrical equipment was operating after the blast., No
fires occurred. A few fragile items were broken but nonfragile equip-
ment was undsmaged and the relative relationship of the various
sections of the surgery was undisturbed (Fig. 2.159). Column 3,

Teble B,1 shows the degree of serviceability of all eveluated items
of equipment, The over-all aritizfetical average of serviceability
of svaluated items wss 99 per cent, In accordance with damage
eriteria, all 48 items evaluated were in category 1 (Line 20B, Col 3,
Table B.5). Thus, the surgery was considered 100 per cent undamaged,
or immediately serviceable (Line 1B, Col 3, Table B,11).

2,3.8,2 X-ray Tent

The X-ray tent remained standing although, like the surgical
tent, 2 tentpoles were broken and eave-line grommets were pulled out,
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PMg. 2.15, Unit B, B, General View Looking South
’ (site 3)

L

Fig. 2.155 Surgery, B, Center, Tentpole Broken, Ilectrical
Equipment Operating (Unit B, Site 35
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Fig. 2.156 Surgery, B, Operating lLight Overturned but Functioning,
Sagging Tent Side Wall (Unit B, Site 3)
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Mg. 2.157 Surgery, B, Instrumeants on Ground Result of Overturaed
Tables, Sagging Tent Wall (Unit B, Site 3)
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Mg. 2.158 Sargery, B, Instrunant Tables away from
Ground Zero, Slight Displaceront (Unit B, Site 3)
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allowing sides of the tent to sag (Fig. 2.1€0). Some tables were
overturred and a few fragile items were broken (Fig. 2.161). Non-
fragile equirment was undamaged. After removal of tentege, esteblished
relationships of the various sections wes undisturbed (Figs. 2.162 te
2,166), No fires occurred and all electricsl circuits were in opera-
ion after the blast., Column 3, Table B,2 lists the evaluated items
of equipment with their degree of serviceability, The over-all arith-
meticel average of serviceability of the X-ray tent approached 100 per
cent (Line 30B, Col 3, Table B.2), In accordance with damage criteria,
all 26 items of the X-ray section and all 1¢ items in the clinics
section were in category 1 (Line 195, Col 3, Teble B.é and Line 12B,
Col 3, Table B.7). Thus, botk the X-ray and the clinics section were
considered 100 per cent undemaged, or immediately serviceable (Lines
2B and 3B, Col 3, Table B.11).

2,3,8.3 Pharracy and laboratery Tent

The tent remaired upright, although a few side poles had
been displaced and five of them were broken, overturning some of the
equipment and breaking a few fragile items (Figs. 2.167 and 2.168).

All nonfragile equipment was either undamaged or damaged only slightly.
The established relstionship of the various sections was undisturbed
(Figs. 2.169 to 2,172), Column 3, Table B.3 lists the evaluated items
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FMg. 2.160 X-ray, B, Sagging of Tentage on Side tovard
Ground Zero (Unit B, Site 3)
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Mg. 2.161 X-ray, B, Overturning of ENT Table,
Minimal Damage (Unit B, Site 3)
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PMg. 2.162 X.ray, B, Eye and Maxillofacial Sections awvay
from Ground Zero, No Demage (Unit B, Site 3)
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Pig. 2,163 X-ray, B, Dental Prosthetics, No Damage
(Unit B, Site 3)
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Mg. 2,16, X-ray, B, X-ray Section, No Dumage (Unit B, Site 3)
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Mg. 2.165 X-ray, B, Transformer and Cassette Changer,
No Damage (Unit B, Site 3)
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Fig, 2,167 Pharmacy and Laboratory, B, General View of
Laboratory Section, Slight Damage (Unit B, Site 3)

A
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Mg. 2,168 Pharmacy and Laboratcry, B, Pharmecy Section,
No Damage (Unit B, Site 3)
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Fig, 2,169 Pharmacy and Laboratory, B, Laboratory Section,
Slight Damage (Unit B, Site 3)
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Pig. 2.170 Pharmacy and Lchoratory, B, General View Looking
North after Removal of Tentage (Unit B, Site 3)
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Fig. 2.171 Pharmacy and Laboratory, B, Pharmacy Section,
No Damage (Unit B, Site 3)
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Fig. 2.172 Pharmacy and Laboratory, B, Refrigerator,
No Damage (Init B, Site 3)
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of equipment with their degree of serviceability. There was an over-
el]l arithmetical average of serviceability of evaluated items of 97 per
cent., In accordance with damage criteria all of the 18 items in the
laboratory section and all of the 4 items in the pharmacy were in
category 1 (Line 12B, Col 3, Table B,9 and Line 4B, Col 3, Table B.8).
Thus, the laboratory and pharmacy were considered 100 per cent
undamaged, or immediately serviceable (Line 4B and 5B, Col 3,

Table B.11).

2.3.8.4, Ward Tent

The ward tent remained standing., One of the center poles
was broken (Fig 2.6), three side poles were broken, and eave-line
grommets were pulled out, permitting the side walls to sagz (Figs.

- 2,173 and 2.174). No fires occurred. Established relationships
within the ward tent were undisturbed (Figs, 2.175 and 2,176)., Only
a fev fragile items were broken as a result of their being thrown to
the ground from overturning tables. Nonfragile equipment was
undamaged. Column 3, Table B., 1lists the evaluated items of equip-
ment with their degree of serviceability., The over-all aritbhmetical
average of serviceability within the ward tent approachad 100 per cent
(Line 11B, Col 3, Table B.4). In accordance with damage criteria,
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Fig. 2.173 Vard, B, Sagging of Tentage on Ground
Zero Sido (Unit B, Site 3§.
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' Fig. 2.17;, WVard, B, General View, Sagging of
4 Tentage (Unit B, Site 3)
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Fig. 2.175 Vard, B, General View Looking Korth after
Removal of Tentage (Unit B, Site 3)
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Fig. 2,176 Ward, B, Gsneral View Looking South after
Removal of Tentage (Unit B, Site 3)

17 items were in category 1, and 1 item wes in category 3 (Line 11B,
Col 3, Table B,10). Thus, the below-ground ward was considered to be
94 per cent undamaged, or immediately serviceable (Line 6B, Col 3,
Table B,11).

2.3.8.5 ) Over.a Below Grou

QOf the evaluated items in the helow-ground installatioen,
129 out of 130 were in categories 1 and 2 (Line 7B, Col 3, Table B.1l1),
Thus, the below-ground installa“ion was considered as approaching 100
per cent serviceability, requiring only a minimum of replacement of
both evaluated and unevaluated items, which could be accomplished on
a deferred basis,

2.3.9 Yeptage

At Site 1, adbove ground, the tentage was completely
destroyvd., The portions of tentage found showed evidence of initial
thermal radiation, but they were not comple .ely burned. Blast motion-
pioture photography showed an instantanecus smoking of the tentage,
but no flaming could be discerned, Figures 2,177 and 2,178 show some
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Fig. 2.177 Unit B, A, Remnants of Canvas from Tentage (Site 1)
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Fig. 2.178 Unit B, A, Remnants of Canvas from Tentage (Site 1)
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of the remnants of canvas., Eave-line tent ropes on the blast side
showed evidence of scorching, but in all cases they were broken at the
grommet, All grommets were pulled from the wall of the tent at the
foot stops. All tent pegs were intact in the ground. Cn the side
awvay from the blast, eave-line ropes had been 1ifted off the pegs and
were intact on the fragments of canvas found, Only 3 of the 133 tent-
poles were unbroken, Table 2,2 lists the component-parts of ths tent
under damage criteria, Site 1, above ground, would have re ‘ved 100
per cent replacement under damage criteria,

2,3.9.2 Site 1, Below Ground

Below-ground tentage was completely destroyed. Condition ¢*
below-ground tentage was identical with that of the abcveground, except
that all eave-line ropes were broken, regardless of their orientation
to the blast. Figure 2,179 shows fragments of below-ground tentage.
Table 2,3 indicates the status of component tentage urder damage
criteria. One hundred per cent replacement would have been required.
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TABLIE 2.2 - Tertage Evaluation, Site 1, 4,163 ft, Above Ground

On Hand
I t enm Prior to[1* 2 13| 4 |De-
Blast stroyed
Tent, Sectional, End Sections, 1 and 2 8 8
Tent, Sectional, Middle -Sections 12 12
iner, Tent, Sectional, Middle and
End Sections 20 20
Veatibule, Tent, Sectional 8 8
Tent, Fire-resistant, Squad, M-1942 1l 1
ns, Tent, 16" 330 294 36
Pins, Tent, 24" 226 203 23
oles, Tent, Upright, 6!2" 9 92
oles, Tent, Upright, 8'3" 16 16
oles, Tent, Upright,.12'3" 16 16
ole 1¥73nt, Upright, 49" 8 3 5
oles, Tentl Ridge, 17! 1 1
nes, Tent (Eave, Assorted) 210 171 39

TABLE 2,3 -~ Tentage Evaluation,

Site 1, 4,163 ft, Below Ground

I t en On Hand
Prior to{1* | 2 |3 | 4 |De-
Blast stroyed
Tent, Sectional, End Sections, 1 and2 8 8
Went, Sectional, Mddle Sections 12 12
ner; Tent, Sectional, Middle and
End Sections 20 20
estibule, Tent, Sectional None used
ent , Fire-resistant, Squad, M-1942 1 1
ins, Tent, 16" 330 (330

62" 92 16 76

g'3" 16 16

, 12137 16 16

4'9" 8 5 i
17' 1
210

*] Immediate Use; 2 Field Repair; 3 Depot Repair (TOPNS);

4 Major Repair or Salwvage,
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2.3.9.3 Site 2, Above Ground

Aboveground tentage of the surgery and X-ray was conpletely
destroyed by fire. The remaining tentage was damaged seriously, but
some of it could have been repaired, By consolidationm, it is estimated .
that one tent could have been erected from what rerained of the entire

aboveground installation, Table 2.4 lists componeants cof tentege under

damage criteria, Thils installation was considered 25 per cent service-

able and would have required 75 per cent replacement.

2.3.9.4 Site 2, Below Ground

Below ground, the tentage sustained moderate damage, but
all was considered repairable under field conditions. It was
estimated that three of the four tents could have been erected within
half a day. Figure 2,180 shows some of the tentage of the below-
ground installation. Table 2.5 shows component items of tentage
under damage eriteria,

r- - w——— - o~y W tre gEie~ - e Pave sy
‘

* et .. M'&-‘.. .

Fig. 2.180 X-ray, Aboveground Tentage
Category 2 (Unit B, Site 2
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TABIE 2,4 -~ Tentage Ewaluation, Site 2, 9,00C ., Above Ground

On Hand De..
I ¢t e n Prior to|1* 2 | 3 4 |stroyed
Blast
Tent, Sectional, Znd Sections, 1 and 2 g 2 6
Tent, Sectional, Middle Sections 12 3 9
Liner, Tent, Sectional, Middle and
End Sections 20 20
Vestibule, Tent, Sectional 8 8
Tent, Fire-resistant, Squad, M-1942 1 1
Pins, Tent, 16" 330 227 103
Pins, Tent, 24" 226 134 92
Poles, Tent, Upright, 6'2" 92 25 67
Poles, Tent, Upright, 8'3" 16 2 1
Poles, Tent, Upright, 12'3" 16 4 12
Poles, Tent, Upright, 4'9" 8 4 4
Poles, Tent, Ridge, 17' 1 1
[Lines, Tent (Eave, Assorted) 220 112935 46
TABLE 2.5 - Tentage Evaluation, Site 2, 9,000 ft, Below Ground
On Hand
I t en Prior to{1* |2 | 3 [4 |De-
Blast stroyed
ent, Sectional, End Sections,"i and 2 8 8
ent, Sectional, Middle “Bections 12 12
Liner, Tent, Sectional, Middle and
End Sections 20 20
Vestibule, Tent, Secticnal None used
ent, Fire-resistant, Squad, M-1942 1 1
ins, Tent, 16" 330 [330
Pins, Tent, 24" 226 226
les, Tent, Upright, 6'2" 92 (& 15
ﬁlea, Tent, Upright, 8'3" 16 15 1
[Poles, Tent, Upright, 12'3" 16 5 4 7
[Poles, Tent, Upright, 4'9" 8 8
iPoles, Tent, Ridge, 17" 1 1
{Lines, Tent, (Eave,K Assorted) 210 20

*1 Ismediate Use; 2 Field Repair; 3 Depot Repair (TOPNS);

4 Major Repair or Salvage.
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2,3.9.5 Site 3, Above Ground

A11 of the tentage at Sits 3, above ground, was field
repairable, Damage sustained consisted of tears in the side walls
toward the blast and broken eave-line ropes (Figs. 2,181 and 2,182),
It 1s estimated that all tents could have been placed in service-
able condition within 2 hours. Table 2,6 shows the component items
of tentage in accordance with damags criteris,

2,3.9.6 Site 3, Below Ground

Damage sustained in the below-ground installation was
minimal and was confined almost exclusively to broken tentpoles.
Except for a few minor tears, all canvas was intact, Tents with
unbroken poles could have been restored within 1 hour while those
vith broken poles would have required a somewhat longer time.
Table 2,7 lists components of tentage in accordance with damage
criteria,

. ——— .- .

Pig. 2.181 Ward, A, Tear in Tentage,
Categury 2 (Unit B, Site 3)
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TALBIE 2,6 - Tentage Emluaticn, Site 3, 15,000 ft, Above Ground

On Hand
I ten Prior to{1* | 2 |3 |4 |De~
Blast stroyed
Tent, Sectional, =nd Sections, 1 and 2 8 8
ffent, Sectional, Middle Sections 12 12
Eig.fer, Tent, Sectional, Middle and
End Sections 20 20
Vestibule, Tent, Ssctional 8 8
Tent, Fire-resistant, Squad, M-1942 None used
Pins, Tent, 16" 288 288
ins, Tent, 24" 184 184
Poles, Tent, Upright, 6'2" 88 85 3
Poles, Tent, Upright, 8'3" 16 14 2
Poles, Tent, Upright, 12'3" 16 16
Poles, Tent, Upright, 4'9" None used
Poles, Tent, Ridge, 17' None wused
{Lines, Tent (Eave, Assorted) 18, 116 [68 | | o

TABLE 2.7 - Tentage Evaluation, Site 3, 15,000 £t, Below Ground

On Hand
I t en Prior to(1l* 2 {3 |4 [De-
Blast stroyed
Ment, Sectional,Znd Sections, 1 and 2| 8 8
ent, Sectional, Middle Sections 12 12
Liner, Tent, Sectional, Middle and
End Sections 20 20
Vestibule, Tent, Sectional None used
Tent, Fire-Resistant, Squad, 4-1942 None used
Pins, Tent, 16" 288 288
ns, Tent, 24" 184 184
Poles, Tent, Upright, 6'2" 83 77 11
Poles, Tent, Upright, 8'3" 16 12 3
Poles, Tent, Upr-ght, 12'3" 16 13 3
Poles, Tent, Upright, 4'9" None unsed
Poles, Tent, Ridge, 17' None used
Lines, Tent (Eave, Assorted) 18, [ 92{92] |

*] Imuediate Use; 2 Field Repair; 3 Depot Repair (TOPNS);
4 Major Repair or Salvage. '
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Fig. 2,182 Surgery, A, Tear in Tentage,
Category 2 (Unit B, Site 3)

2,3.10 Electrical Circuits

2,3,10,1 Site 1, 4,163 ft

The generator at Site 1 was found to be still running subse-
quent to the tlast, The circult breaker on the generator, however, was
open, permitting ro flow of current to the output side, After a careful
oheck it was determined that tha only apparent damage sustained by the
generator was to the side panels which were slightly bent as a result
of the blast; and the paint on the grouni zero was discolored as a
result of the initial thermal energy (Fiz. 2.183). The entire wiring
system, including the main circuits and the subsidiary circuits, was
disrupted and, in many instances, burned (Fig. 2,184). Only a small
portior of the wire eould have heon utilized, All eircuit breakers in
every ten® were open (Fig. 2,185). Although the damage sustained by
the gorerator wis so alight that it would have been immediately serv-
joceable, the complote wiring system would have required 100 per cent
replasonent,

2,3.10.2 Site 2. 9,000 £%
The generator at Site 2 was found to be still running sudbse-
quent o the blast, The main circuit breaker at the generator was

open, There was no spparent damages from the blast or from initial
therual radistion. The main eircuit extending from the generator to
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Fig. 2,183 Site 1, Generator, 100% Ssrviceabls, Category 1
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Pig. 2,184 Site 1, Remnants of Main Wiring Circuit from Generator
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Fig. 2,185 Site 1, B, Open Circuit Breakers

the aboveground installation was intact, The main line in the surgical
and X.ray tents, however, as well as the subsidiary circuits within
these tents, was completely destroyed by fire. The main line and sub-
sidiary circuits extending from the termination of the X-ray tent
through the aboveground pharmacy and laboratory, ward, and Unit A tent,
as well as the entire main line and subsidiary circuits of the below-
ground installation, were intact, All circuit breakers, both above and
below ground, were open but were otherwise undamaged with the exception
of those burned within the aboveground surgery and X-ray. It is
believed that the fires occurring in the aboveground installation
resulted from flammable vapors, such as gasoline and ether, being
ignited from short circuits occurring within the surgery and X-ray
tents as a result of the blast., This belief is based upon the fact
that for a minimum of 10 minutes subsequent to the blast there was no
evidence of fire at Site 2 from the observation point. After the
clearing of the dust cloud from Site 2 there vas no evidence of fire
until * 5§ nimites thereafter, when black smoke began to rise from the
installation. This smoke was believed to be of such type that it
could result only from the burning of a rubberized product or crude
petroleun. Since none of the latter was present in the installationm,
ths only source could have been the rubbarised tent of the darkroom in
the X.ray section, Motion-picture photography during the blast failed
to definitely corroborate the cause of the fire. It is believed,
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however, that the absence of fire in the other tents of the above- and
below-ground installations further supports the assumption of the
secondary nature of that fire. It is estimated that 50 per cent of
ahoveground circuits and 100 per cent of the below-ground eircuits
could have been restored in a mininum length of time,

2.3.10.3 Site 3, 15,000 £t

The generator at Site 3 was found to be operating subsequent
to the blast, The circuit breaker was closed on the generator as well
as in each tent, All energized equipment was still functioning and
all circuits were intact. There was no apparent damage to the
generator and the entire electrical system was considered to be 100 per
cent operational,

2,3.11 Construction

The comparative value of the two types of construction utilized
in the test in sustaining the forces of an atomie explosion could not
be definitely determined. At Site 1, neither type adequately retained
the walls of tho excavations., 1In most instances, however, this failure
vas believed to bave been a result of the fires which occurred within
these excavations rather than of the forras released from the explosion
itself. The sandbagged portion of the excavations (Fig. 2,186) caved
in as a result of the sandbags being burned, thereby releasing their
contents and destroying their retaining qualities, The stake and
chicken wire supported portions were affected in a similar manner,

The stakes, being constructed of wood, were consumed by fire, which
permitted the then unsupported chicken wire and burlap to collapse
(Pig. 2,187). 1In addition, some of the stakes were broken directly
as a regult of blast effects, While many of the retaining wires on
the stakes had been torn loose from the top of the stakes, the number
wvas insufficient to result in a complete collapse of the retaining
wlls (Fig, 2.188),

1y
CONFIDENTIAL - RESTRICTED DATA




.i"%'é’?;*"‘ L R . S S L VL DN A 4 e e FE R -Hp'_;g,:{,,. R S S

[
¥
’
i
} .- .
r RS [
: ) -
- /
¢ 3
N !
. .
¥
- f
- PP s .
3~
-
e -~
. N
- . -
T Sy I N
i Lo ~ '\\v',’- . ,\ .\'\
- 7 m— B sl o . - - .~ .

Pig, 2.186 Site 1, Sandbagging Showirg Effects of Fire,
Impairing Retaining Characteristics
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Fig. 2,187 Site 1, Stake and Chicken Wire and Burlap Showing
Effects of Fire and Breakage of Wooden Stake,
Impairing Retaining Character!stics
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CHAPTER 3

DISCUSSION, CONCLUSIONS, AND RECCMENDATIONS

3.1 DISCUSSION
3.1.1 Casua ‘ies

In evaluating the effects susteined by personnsl--both patient
and operating--in field medical instaliations functionally established,
considerable conjecture had to be underisken since many of the factors
involved in casuslty production do not lend themselves to precise
sclentific methods of evaluation, In the determination of the effects
of thermal and muclear radistions, eriteria established in TM 23-200
were utilized. Since the human body 1s able to withstand overpressures
per se, in excess of those occurring at the three sites, casualty pro-
duction from the blast phencrsra in mest cases was attributed to the
effects of the contents of the installations teccming secondary mis-
siles, The possibility of the human body itself acting as a missile
wvas consiGered but was more difficult to evaluate. The types of injury
sustair.d were determined by the mass, configuration, and degree of
displacement of entire items or of fragments thereof, Burns resulting
from fires have been estimated upon the occurrence, extent, and time of
occurrencs of fires, and the injuries sustalned by personnel as a
result of phenomena occurring prior to the fires, i,e., personnel being
incapacitated in numbers and extent which would preclude their either
moving or being removed from burning areas.

3.1.2 Materja] and Eqnirment

The method utilized in the evaluation of damsge to equipment
bhas been ocutlined in paras 1.2.6 and 2,3.1. The reciprocal of the
percentage of damage sustaired, i.e., the per cent of serviceability,
has been utilized in this report since the darage, per se, 1s not con-
sidered to be the primary consideration. In the event of the utilize-
tion of mass destruction weapons, the medical service is confronted
wvith the prodlem of mass casualties: therefore, the degree of service.-
ability or the ability of medical service installations to provide
expeditious and adequate medical care to such casualties is of primary
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importance, The degree of damage sustained by any item or by an
installation, therefore, hecomes secondary, and the utilization of an
item immediately or after minor repairs is the primary and immediate
concern of the medical service. Likewise, the sbility of any instal-
lation to care for casualties (even on a linited scale) is of paramount
Importance. In view of the foregoing, the per cent of serviceability
and the utilization of the four categories of serviceability have been
emplcyed in lieu of the damage criteria of nild, moderate, and severe,
as outlined in TM 23-200.

3.1,3 Instslletion Operability

Serviceahility percentages of instsllatiors represent an
estimate of the total effectsz on personnel and equipment. Conclusions
reachsd are subject to considerable variastions, and predictions extra-
polated to conditions other than those exisient at the test site have
not been attempted. Neither have attempts been made to determine in
what fiseld any installation would have been limited in the detailed
care and treatment of patients, In the evaluation of equipment in
accordance with damage ecriteria, however, the placement of certain
items in category 2, for example, would be a result of replacing a
destroyed component of that item from a 1like item in a lower category
("cannibalization"), while, if each like item were considered sepa-
rately and not as a source of component replacement, both items might
fall into categories which could not be utilized within the units.

3.1.4 Fires

The oritical ignition energy for the tentage used was 25
cal/bmz, Except for a litter and a water can which were placed outside
the ward tent of each area for kindling ard missile comparison, the
remainder of the area was scrupulously policed of all combustible
materials likely to be seen by the fire ball. Timed technical photog-
raphy at Site 1 demonstrated no flaming, tit a cloud formation which
resembled smoke was seen; Site 2 and Sits 3 showed no evidence of
flaming or smoke. At Sites 1 and 2, fires occurred which, to a certain
degree, masked the effects of the atomic pkenomena, per se. Attempts
vere made on evaluation of equipment to differentiate between damage
resulting from the primary e fe~tg of *+n ne-% and Lhat rosulting from
fires; such differentiation, however, did not prove feasible, At Site
1 there was a 64 ver cent serviceability above ground; while below
ground there was 55 per cent, or approximately 10 per cent greater
serviceability above ground, At Site 2 tkere was 66 per cent service-
ability above, with 96 bhelow, or 30 per cent greater serviceability
below ground. It is beljeved that at Site 1, below ground, the equip-
ment remaining within a confined area and thereby being subjected to
more extensive fires, was a factor responsible for the decrease in
serviceability in the below-ground installation. At Site 2, vhere
fires occurred only in the aboveground installations, the conditions
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were revarsed; and the increase of serviceability below ground, over
that which might be anticipated, was a result of the failure of the
occurrence of fires in that installation, Therefzre, in the absence
of fires, the degree of protection afforded to ez:ipment by dug-in
installations is probully inlsizadiste between the two situations, or
approximately 20 per cent greater for a below-gr:und than for an
aboveground estabhlishment,

3.2 CONCLUSIONS

1. Under the estsblished conditions of th= teast the results of
Project 3,27 were highly satisfactory and, toget:rer with other informa-
tion, will provide data which can bec utilized ir <he fulfillment of the
objectives outlined in para 1.1 with regard to t:ie effects on field
medical installations,

2, Within the respective overpressure and thermal energy read-
ings of 7.8 - 1.0 psi and 40 - cal/cnz, and in *-e absence of fires,
from a comparative analysis of the protection afforded by placing
field medical installaiions in dug-in positicns ‘rather than placing
them above ground) it is estimated that the casuzlty incidence for
personnel is reduced 40 to 50 per cent, and the =guipuent damage is
reduced by 20 per cent.

3. A field medical installation above grc:nd, established under
current doctrine and with current equirment, sutjecled_to overpressures
and thermal energies in excess of 3,0 psi and 9 :al/bmz, respectively,
may be damaged to such an extent that it would n-t te able to carry out
its cowplete mission during the required period “or area damsge contxrcl
ope ~ations, and requirements for eventual opera‘ion will more nearl,
approximate 100 per cent replacement of personne’l and equipment--the
cloger the conditions approach those of 7.0 psi and 40 cal/cm2.

4. In the absence of fires, a field medi2zl installation in a
standard dug-in position subjected to overpress:res in excess of 3.0
psi btut less than 7.C psi may be considered as cepable of partially
(90 to 10 per cent) fulfilling its mission durirz the period of area
damage control operations.

5. An installation, either above or belcw ground, subjected to
less than 3,0 psi and 9 cal/em? may be considersd as capable of perform-
ing its mimsiorswholly or in part. In the formzr situation, this
capability is estirated to be 70 to 100 per cert and in the latter
90 to 100 per cent,

6. The occurrence of fires in a field meiicel installation
subjected to less than 7.0 psi and 3 15 cal/cm® will be a primary
bhazard to both personnel and equipment and, if uncontrolled, will
result in such installation becoming incapable cf performing its
mission.

7. Ceasualty incidence in an installaticn subjected to over-
pressures of 7.0 psi and greater will approach 100 per cent., At
pressures lower than 7.0 psi and greater than 2.0 rs! and less than
15 cal/cm?, injuries will be composed of trsumatic wounds and thermal
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P burns, both from thermel radistion and from fires, It is estimated
that in an operating installation 75 per cent to 90 per ceni of all
casualties will be traumatic in nature, ths remaining 10 ts 20 per
cent being thermal or a combination of injuries,

8. Under conditions of the effects of an air burst weapon,

L residual 1. 'iation may be disregarded as a hazard at distancas from
ground zero at which other phkenomena, blast, thermal, and initial
miclear radiation effects would not have resulted in totally
incapacitating a field medical unit to perfcrm its mission.

3.3 RECOMMENDATICNS

With current equipment, and esteblished in accordance with
current doctrine for field medical installstions, it is considered
that the data obtained in Project 3.27 are adequate to meet the
i objectives of the test; and no further full-scale tests are recommended :
at the vresent time.

1 It is further considered that tests on a smaller scale are
desirable to suhstantiate and expand on the data obtained in Project
3.27.

It is recommended that, with th: =dvent and authorization of
newer type shelters and equipment for field medical installations,
further non-fullscale testing te conducted for the purpose of
determining weapons effects on such equiprent,

203
CONFIDENTIAL - RESTRICTED DATA




3-109-100
3-186-840
3-238-800
3-268-875
3-275-600
3-425-200
3-457-400
3-467-200
3-540-2C0
3=5,0-800
3-579-500

3=579-600

3-713-100
3-713-200
3=752-750
4=017-195
401400
4~030-420
4,-102-820
4-129-450
4=185-225
4~287-065

4=-288-620
4-315-000
4-389-600
4=404-832

5-143-250
5-253-750
5=389-19>
6-011-700
6-012-12/
6-013-680

6-014-280
6-39-525

APPENDIX A

EQUIPMENT LISTS

CCMPLETE EQUIPMENT LIST

Bone Set, Extension and Traction, Wire Type, M=2:

1. ansformer, Cautery, Medium, 110 volt, 60 cycle, AC:
Cystoscope, Double Catheterizing, Brown-Zuerger, 16 Fr:
Drainage and Sucticn Apparatus, Wangenszteen Type, Portable:
Electrosurgical Unit, Portable, 110-220 volt, 60 cycls, AC:
Inhalator, Mask Type, Oxygen Therapy Arzeratus:

Lamp, Floor Stand, Coakley, 110 volt, AC-DC:

Magnet, Eye, Lancaster, Small, 110 volt, AC-DC:

Otoscope, Electric:

Otoscope and Ophthalmoscope Set, Electric:
Proctosigmoidoscops, Electric, Distal Lighting, Pnoumatic
Type:

Proctosigmoldoscope, Electric, Proximal Lighting, Pneumatic
Type:

Sphygmermancretor, Aneroid:

Sphygnomanameter, Mercurial: '
Sucticn Apparatus, Portable, 110 volt, 60 cycle, AC:
Balancs, Harvard Trip, Double Beaw:

Balancs, Presceription, 120 Gm., Capacity:

Bath, Water, Serological, 110 volt, AC-DC:

Burner, Alcohol, Barthel Type:

Centrifuge, Small, 110 volt, AC-DC:

Colorimster, Duboscq, Inclined:

Illuminator, Microscope, Substage, Daylicht, 110 volt,
AC-DC:

Incubator, Bacteriological, Mcdium, 110-220 volt, AC-DC:
Microscope, Monocular:

Rotating Apparatus, Slido, 110 volt, AC-DC:

Still, wWater, Eloctrically Heated, 1 gal., 110-220 volt,
AC~DC:

Chair, Dontal Operating, Folding, Ficld:

Engine, Dental. Foot Pedal Type:

(athe, Dentsl .aboratory, Heavy Duty, 1iU volt, 60 cycle .il:
Cassetto Changcr, 110 volt, (O cycle, AC:

Chost, I-ray Film, Load Linod, Empty:

Control Unft and Transformor, X-ray Apparatus, 15 MA,
110-220 volt, 50-60 cy~lo, AC:

Dryor and Loading Bin Combination, Radiographic, Field,

110 wolt, 60 cyclo, AC:

Illuminator, Dcntal Film, 110 volt, AC-DC:
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6=040-000

6-109-800
6~124-310

6-124-725

6-124,-755
6-124-T75

6=124-795

6-127-775
6-127-825
6-~158-100

6-167-678
6-169-250
6-290-000

7-046~010
7-066-275
7-066~325

7-081-590
7-084-490

7-084-712
7-084~735

7-085-352
7-085-400
7-085-455
7-093-975
7-098-150
7-098-175
7-099-400
7-12,~100

Illuminstor, Radiograyhic FLim, Pluores.snt, 110 wolt,
60 cycle, AC:

Mixer, Fluids, 11C veolt, AC-DC:

Processing Mackine, Faliographic Fapur and Devzloper
Packst, 110 volt, 60 cycle, AC:

Cably Assumbly and Radicgraphic Come Set, X-ray Apperatus,
Fisld:

Control, X-ray Apparatus, 100 MA, 110-220 volt, 60 cycla,AC:
Transformor, X-ray Apparatus, 100 MA, 110-220 volt, 60
cycle, AC:

Tube Unit Assembly, X-ray Apparatus, Rotating Anode, 100 MA:
Safelight, Bench or Wall, X-ray Filter:

Safelicht, Ceiling, X-ray Filter:

Table and Tube Stand, Radiographic and Fluoroscopic
Apparatus, Field:

Tank, Radiographic Film Processing, Fleld:

Tube Stand, X-rey Apparatus, Mobile-Portable:

Water Conditioning Unit, Radiographic Derkroom, Field,
110 volt, 60 eycle, AC:

Chair, Specialist, with Adjustable Lamp:

Lamp, Operating, Eye, Portabls, 110 volt, 60 cycle, AC:
Lamp, Oporating, Fileld, Portable, 110-220 volt, AC-DC or
Battery: :

Stand, Instrument, Adjustable, CRM:

Sterilizer, Dressing and Utensil, Fuel Heated, 16 by 26
inches, M-2:

Sterilizer, Instrument, Boiling Type, Fuel Heated, CRY,
9-3/L, by 3-3/4 by 2-3/8 inchss, M-2:

Sterilizer, Instrurent, Boilin, Type, Fuel Heated, CRY,
18 by 10 by 9 inches:

Heater, Sterilizer, 110-220 volt, AC-DC:

Stove, Gasolinse, 5,000 B. T. U.,, One Burner:

Stove, Gasoline, Two Burmer, with Metal Case:

Table, Instrumsnt, Folding, 33 by 18 inches:

Table, Operating, Folding:

Table, Operating, Folding, M-2:

Table, Orthopedic, Portable:

Lamp, Infra-Red, Incandescent Type, 500 watt, 110 volt,
AC-DC:

26/-228-20 Refrigerator, Mechanically Couoled:

26-T-160

Table, Camp, Folding, Wood, 36 by 2, inches:
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4

APPENDIX B
EXPIARATMRY NOTES B.1 to B.4
TABLES B.1 to B.10

2uCTICH

B.l Of the items exposed in this experiment, certain major items of
medical equipment were evaluated by medical equipment maintenance
personnel in order to determine the extent of serviceability of each
such item before and after the test. The number of items at each
Jocation was:

Site 1 Site 2 Site 3
Above ground 137 130 120
Below ground 134 128 130

B.2 To present gross evaluation data, Tables B.l through B.10 exhibit
each item, its location during experiment, and its percentage of serv-
iceability after experiment. Detailed statistical studies might be
conducted from these tables and frca the supporting evaluation records
on file. OSuch is not the intent here. Rather, the detailed records
have been consolidated into grouped tables, and only such statistics
extracted as have been desired for purposes of general discussion. It
was considered to be of interest to reduce the tables to arithmetical
means, compute standard deviations, and evaluate medians for the iteas
at each location. Since in this report no distinction has been made
between "primary" and "secondary" fires, the indication of any effects
on items as a result of secondary fires would not be practicable.

B.3 Tables B.1l, B.2, B.3, and B.4 are summarizations of the individual
sheets used by maintenance technicians in evaluating each item follow-
ing the test. In several instances, items were not available, and
improvised substitutions were used and are so indicated in the tables.
In other instances, sufficient items were neither available nor impro-
vised and these are indicated by the word "None" to explain differences
in numbers of items at each location.

This collation of the results of the individual evaluation sheets
presents considerable basic data required to interpret and support the
text.

B.4 Tables B.5, B.6, B.7, B.8, B.9, and B.10 depict the results of
placing each evaluatea item at each location into the proper category
of serviceability represented by the status of 1. immediate usabil’ty,
2. repairable for use by operating unit, 3 repairable only at main-
tenance shop level, or 4. requiring rebuilaing or complete salvage.

Such assignment of categories portrays realistically the actual
servicaability of each item and of the installation as a unit, equip-
mentwise.
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ITEMS OMITTED AT SITE 1

Above

Below

Ttems Groupd  Groupd

3-579-500
3-579-600
4=287-065
7-085-352

Proctosigmoidoscope, Electrie, Distal
Lighting, Pneumatic Tyte: x
Proctosigmoidoscope, Electric,

Proximal Lighting, Pneumatic Type: x
Dluminator, Mic-oscope, Substage, :
Daylight, 110 volt, AC-DC: x
Heater, Sterilizer, 110-220 volt, AC-DC: x

3-579-600
3-752-750

4~030-420
7-085-352
7=099-400
26-T-160

ITEMS OMITTED AT SITE 2

Proctosigmoidoscope, Flectrie,

Proximel Lighting, Pnsuratic Type:

Suction 4pparatus, Paortable, 110 volt,

60 cycle, AC:

Bath, Water, Serclogical, 110 volt, AC-DC:
Heater, Sterilizer, 110-220 volt, AC-DGC:
Tabhle, Orthopedic, Portable:

Table, Camp, Folding, Wood, 36 by 24 inches:

™

M HNMM

MM MMM

3-579-500
3-579-600
4~030-420
6-011-700

7-085-352
7-099-4,00

a2l

ITEMS QMITTED AT SITE 3

Proctosigmoidoscope, Klectris, Diatal
Lighting, Pneumatic Type:
Proctosigmoidoscope, Zlectrie, Proximal
Lighting, Pneumatic Type:

Bath, Water, Serological, 110 wvolt, AC-DC:
Cassetie Changer, 110 volt, 60 cycle, AC:
Heating, Sterilizer, 110-220 wolt, AC-DC:
Table, Orthopedic, Portahle:
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